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HIGH 
LOAD 


CAPACITY 


With their high capacity for meeting combined radial and thrust 
loads, Timken bearings long ago proved their supremacy for the 
precision mounting of final drive gearing, road wheels and for 


other important duties 


The range of bearings is constantly being extended, and includes 
the ‘Compact’ range, introduced in recent years, which permits a 
reduction in the size of housings while still providing a generous 
margin of capacity 

British Timken, Duston, Northampton, Division of The Timken 
Roller Bearing Company. Timken bearings manufactured in 
England, Australia, Brazil, Canada, France and U.S.A. 


TIMKEN 


tapered roller bearings 











In the U.K. Atlas Copco (Great Britai 


LSS 82 


Sltlas 


puts compressed air to work for the world 


Atlas Copco AB, Stockholm 1, Sweden 


LSF 12 


Sales and 


servi< 


Jepots at 


LONDON 
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LSR 81 


Hemel Hempstead, Herts. 
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CARDIFF 


WALSALL 


LEEDS 


THESE 
4 ATLAS COPCO 
GRINDERS 
COVER A WIDE 
FIELD 


For sheer capacity in the very heaviest work, can any 
other portable grinder equal this Atlas Copco LSR81 
weighing under 17 Ibs.? Recent developments have 
added noless than 75”, to its power output—at the same 
time features for safer and easier handling have been 
incorporated. For dressing operations on really heavy 
castings, this is the grinder. Itdoes the job to perfection— 


it cuts working time—and it saves money. 


Shown also is the Atlas Copco LSR61, a heavy duty 
grinder with the extremely low weight of 12 Ibs. An ideal 
tool for the whole normal run of jobs—fettling, billet 
grinding, weld cleaning etc. Output is high—wheel wear 


and air consumption are low. 


Most powerful surface grinder in its class, the Atlas 
Copco LSS82 shown here is as versatile as it is hard 
working, and makes the fullest and most profitable use 
of all the latest developments in re-inforced abrasive 
discs. Speed 6,000 r.p.m. Weight 11 Ibs. 


For the small scale precision cutting or grinding job, with 
mounted grinding wheels and points or with Sandvik 
Coromant tungsten carbide cutters, today's most highly 
developed grinder is the Atlas Copco LSF12 shown here. 
Speed is governed and constant. Accuracy of running 
extreme. Speed 27,000 r.p.m. Weight 14 Ibs. 


WRITE FOR LITERATURE Full details about these pro- 
ducts are contained in leaflet E811 which will be sent ¢ \ \ 
on request. ial 3! 


Atlas Copco manufactures portable and stationary compres- 
sors, rock-drilling equipment, loaders, pneumatic tools and 


paint-spraying equipment. 
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HAUAVAWY Non-bonded 


Crankshaft Dampers 
chosen by Vauxhall 
for the new 2.6 litre 
6-cylinder engine 


i 





The new 2.6 litre 6-cylinder engine 
which powers the 1961 Vauxhall Velox and 
Cresta models is fitted with a 

Holset Non-bonded Crankshaft Damper. 
This is a combined torsional 
vibration damper and pulley ready 
balanced and assembled for 
fitting to the engine. 
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TURNBRIDGE, HUDDERSFIELD 


TELEPHONE HUDDERSFIELD 7480 


TELEGRAMS HOLSET, HUDDERSFIELD 
6531 
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The twist dill par ewcllonce 


London Office and Stock 
69 Red Lion Market, Whitecross Street, London, E.C.1. Tel: MONarch 8771-2 
Birmingham Office and Stock 


1 Headingley Road, Handsworth, Birmingham. Tel: NORthern 8211 
Mi anchester Office and Stock 
kenson Road, Manchester, 13 Tel: RUSholme 7313-4 


Scottish Agent and Stockist 
John Warden, 50 Wellington Street, Glasgow, C.2. 
Tel: City 6994 (2 lines) Grams: Precise, Glasgow 


THE INTERNATIONAL TWIST DRILL CO. LTD. INTAL WORKS, WATERY STREET, SHEFFIELD 3 


23072 (3 lines) 


















‘ 


Grams: “Fluted, Sheffield” 
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GAN YOU 
AFFORD 
NOT TO TRY 


Shell 
Rotella 
Multigrade? 


| Shell Rotella Multigrade Oils 
| WZ, LEADERSHIP IN LUBRICATION 
} Automobile Engineer, October 1960 








@ 4,000 Sparking Plugs marked per hour 
nt -veemety er Het: ond @ 1,800 Ball Pins marked per hour 
marking. . 
@ 1,400 Ball Race Rings marked per hour 





Adjustable: Can be hopper or hand 


- by PLANETARY MARKING MACHINES 
Versatile: Mandrel support for thin- 

wall articles, ball race 

rings, etc. 














Uniform: Pneumatic Compensator 
ensures regular marking 
depth 


Automatic: Ejector Finger effects auto- 
matic ejection. 


Simplicity: Typeholders easily set up 
for various Operations 


Accurate: Specific marking location if 
needed. 


It’s easy to create the right 
impression with... 








PLANETARY 
MARKING 
MACHINES 


The most acceptable and 
economical results in High Pro- 
duction Marking are obtainable 
on Planetary Machines alone. 
Built around one or two basic 
units with 4, 6 or 8 workholding 
stations fulfilling the require- 
ments of numerous marking oper- 
ations. Purpose designed they 
are ideally suited for integration 
into existing production lines. 


Electric lamp sockets, ball races, socket wrenches, bushes, small calibre 
ammunition, thinwall tubes, pressings with protruding lugs, ball pins, 
automotive parts, textile machine spindles, etc. etc. 


FUNDITOR LIMITED 


3 WOCDBRIDGE ST., LONDON, E.C.1 


Telephone: Clerkenwell 615567. Telegrams: Funditors, Cent, London 
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Borg & Beck clutches 
keep pace with present day design 
requirements and enjoy an outstanding 
reputation for transmitting power with great 


smoothness and durability. 


The Borg & Beck range includes ‘A’-type clutches ranging 


from 6}-in. to 11-in. 


In addition, there are the 8 in. and 8!-in. clutches with the 
strap-drive which has proved such a success on the larger clutches, 


in which it was first introduced. 


All the clutches are available with spring-centre driven plates, 
p 


a valuable contribution to transmission smoothness. 


BORG & BECK 
COMPANY LIMITED, 
LEAMINGTON SPA, 
WARWICKSHIRE, ENGLAND. 


ONE OF THE 
AUTOMOTIVE PRODUCTS GROUP 


Registered Trade-Mark - BOR & BECK 


=. -MOTOR SHOW 
"STAND NO. 332 
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COMPLETE 
LOCKHEED design and develop 
complete braking systems to suit the 
requirements of the particular vehicle. 
Whatever the performance and weight 
of the car, there is available a 
complete Lockheed braking 
system to ensure safe and 
certain braking under all 


possible conditions. 


Ss, LOCKHEED HYDRAULIC BR 
SS LEAMINGTON SPA, WAR 


= ONE OF THE AUTOMOTI 


Regd. Trade-Mart 
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SYSTEMS 


y LOCKHEED equipment is available 
in the following forms: 


DISC BRAKES ON ALL WHEELS 


A COMBINATION OF DISC AND , 
DRUM BRAKES 
DRUM BRAKES ON ALL WHEELS 
Each system can be supplied 
with power servo assistance 
if necessary and 
when required 


with the limiting valve. 


*AKE COMPANY LIMITED, 
WICKSHIRE, ENGLAND 


VE PRODUCTS GROUP 





KHEEL 





SELF-LUBRICATING SUSPENSION 
AND STEERING JOINTS 


These new Thompson suspension and 
steering joints meet the need for a 


reduction in the number of greasing points 


kABxcellent results are obtained by using a bearing material chosen 
: Freer exhaustive tests, both here and abroad. The self-lubricating 
Bepertics of this material have been proved in that arduous 
i ion the agricultural tractor. Efficient protection 
fom dirt, moisture and grit is provided by a positively 
aled rubber boot. These new Thompson self- 
~ lubricating steering and suspension joints 
jre now in quantity production. They 
ee can be designed into customers’ 
own suspension 
systems. 


™ 


‘Micronic’ filters, 

based upon the plastic- 

impregnated paper element 

pioneered by Purolator, are famous 

for their efficiency in arresting 

the minute abrasive particles in 
lubricating oil, and in protecting diesel 


injectors and engines from oil-borne particles. 
They are available in a full range of sizes, 
suitable for every type of engine. 





The ‘Micronic’ element is proving to be 
equally effective as a filter for 
intake air. 





MOTOR SHOW 
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The right 
GRINDER 
for the job... 


and @) 


make it! 










332-4 Angle Grinder 











“Power Vane™ 
3050 Die Grinder 


‘Power Vane™ 
3140-P Wire 
Brush Machine 








4) Power Vane 


n ‘ 
Sander 3017-S Circular Saw 


Vane" 


° = 
3017-AS Dry 





One company needs a tool for polishing hub caps. to the finishing of small parts. Six of CP’s wide range 
Another for the heavy duty grinding of giant castings, of grinders are illustrated here; you can see the full 
yet another has to tackle the problem of grinding in range in the CP Grinder Catalogue. 

awkward positions and needs an angle machine. And 
for all these jobs—CP can supply the tools. 


Chin fact make the vane miner planer, or wie MODIROUATQU MMT ONTI ATI 


brush machine for every type of work from shipbuilding 





CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD: LONDON : SW6 


Affiliated and subsidiary companies throughout the world cra? 
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LUBROOK Oil Retaining BEARINGS 













The New Austin Seven Countryman 
' Manufactured by The British 
wee * = Motor Corporation 


yo Mee 


\ 





lubrication f 


 % 
>. 


The production of bearings by the powder metallurgy process 

is our specialized business. Extensive technical research and 
development are behind every Lubrook Bearing and enable us to 
match them to the widening range of mechanical requirements. 





Powder size analysis, physical testing and extensive running-tests 
ensure the controlled porosity, structural strength and 

lubrication capacity of each bearing. 

The self-lubricating quality of Lubrook Bronze Bearings overcomes 

the need for periodic lubrication, making them particularly suited 

to those less accessible friction points. 

If you have a specific problem regarding the use of sintered components 


our technical and design departments are at your service. 


Other famous Bound Brook products include: 
‘Ferrocite’ oil-retaining Porous Iron, Bushes, Bearings and Parts. 
Sintered Metal Parts and Components by Powder Metallurgy. 
Graphited Bronze Bearings. 

Sintered Brass Parts 

‘Polyslip’ P.T.F.E. impregnated Bearings. 


Bound Brook Bronze Filters. Member of the 
Bound Brook Bearings Limited ey 
TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS. itt 
Telephone: Lichfield 2027-8 « Telegrams: Boundless, Lichfield Birtield Group 
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Rolling 





The hot rolling mills at Atlas Works vie with the forge in high- 
lighting the manual skill and experience of the operators. 


Here the closest team work is essential--from the more leisured 

movement of experienced supervision to the athletic skill in the 
**catch and thread’”’ of the fast moving bar in the rod mills. 
Steel science would be useless without these skills, which are 


ingrained in Firth Brown Special Alloy Steels. 





‘ ALLOY STEELMAKERS + FORGEMASTERS * STEEL FOUNDERS * HEAVY ENGINEERS 


THOS FIRTH . JOHN BROWN LIMITEO ° SHEFFIELO ° ENGLANO 
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MERCURY AIRTUG 


WITH KIRKSTALL AXLES 
MOVES THE COMET 4 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 5, ENGLAND 


TEL: HORSFORTH 2821 (8 LINES) 
CABLE: FORGE, KIRKSTALL 
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Ada (Halifax) Ltd 

Albion Motors Ltd 

A Chalmers Great Britain Ltd 
Associated Electrical Industries Ltd_ 
Associated Motor-Cycles Ltd. (Matchless, A.J.S.) 
Baker Perk Ltd 

J. C. Bamford (Excavators) Ltd 
Blackburn Aircraft Ltd 

Boden Trailers Ltd 

Bristol Siddeley Engines Ltd 

British European Airways (BEA) 
British Overseas Airways Corporation (B.O.A.C.) 
Bulpitt & Sons Ltd. (Swan Brand) 
Chrysler Motors Ltd 

Colvilles Ltd 

Consolidated Pneumatic Tool Co. Ltd 
Coventry Climax Engines Ltd 

Cummins Engine Co. Ltd 

Decca Radar Ltd 

Dennis Bros. Ltd 

Delaney Gallay Ltd 

Dunlop Rim & Wheel Co. Ltd 

E.R.F. Ltd 

Electric & Musical industries Ltd. (E.M.1.) 
The English Electric Co. Ltd 

Ford Motor Co. Ltd 


The General Electric Co. Ltd 

Sir George Godfrey & Paftners Ltd 

Head, Wrightson & Co. Ltd 

imperial Chemical Industries Ltd. (1.C.1.) 
Ingersoll-Rand Co. Ltd 

International Harvester Co. of Great Britain Ltd 
Laycock Engineering Ltd 

Lockheed Hydraulic Brake Co. Ltd 

McMichael Radio Ltd 

Massey-Ferguson (U.K.) Ltd 
Metropolitan-Vickers Electrical Co. Ltd. (A.E.1.) 
Murphy Radio Ltd 

F. Perkins Ltd 

The Plessey Co. Ltd 

Pressed Steel Co. Ltd 

Pye Ltd 

Quaicast Ltd 

Ransomes Sims & Jefferies Ltd 

A. V. Roe & Co. Ltd 

Rotary Hoes Ltd 

Rootes Group of Companies 

The Rover Co. Ltd 

Simplex Electric Co. Ltd., (Creda Division) 
The Stee! Company ot Wales 

Steels Engineering Products Ltd. (Coles Cranes) 
Taskers of Andover (1923) Ltd 

Vauxhall Motors Ltd 

Vickers-Armstrongs Ltda 

Westinghouse Brake & Signal Co. Ltd 
Westland Aircraft Ltd 


FERRYBRIDGE . KNOTTINGLEY - YORKS 
Tel Knottingley 2323 (5 lines) Telex: 55166 


LONDON OFFICE 

44 Hertford Street, W1 

Tel: HY De Park 3888 Telex: 23549 
NORTHAMPTON 

Office and Stockroom, Countess Road 
Tel: Northampton 3766 Telex: 31624 
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A new and improved body seal: 
EXTRUDED CLOSED CELL DU PONT NEOPRENE 
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NEW APPROACHES TO BODY SEALING AND GASKETING 
are possible with extruded closed cell Du Pont 
neoprene. It can be extruded into low-pressure body 
seals of controlled softness that offer high resistance 
to ozone and weathering, and have low water absorb- 
tion. The “‘self-skin"” of these extrusions and the 
closed cell structure beneath remove the need for a 
protective coating. Tighter radii can be turned without 
wrinkling to provide an effective seal. For more 
information post coupon for your copy of ‘Extruded 
Closed Cell Neoprene Sponge’. 


Du Pont Company (United Kingdom) Ltd., 
76 Jermyn Street, London, S.W.1 


BETTER THINGS FOR BETTER LIVING... . THROUGH CHEMISTRY 


#14 us pat OFF 
ESTABLISHED 1802 





Du Pont Company (United Kingdom) Ltd., 
76 Jermyn Street, POSITION COMPANY 
London, S.W.1, England 

Please send me the Du Pont booklet ADDRESS 
‘Extruded Closed Cell Neoprene Sponge’ CITY 


10/60 (21 765 01) Auto. Engineer 
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THE GREATEST ADVANCE IN 
DRIVE DESIGN FOR 30 YEARS 


WEDGE-BELT DRIVES 
vot ov FEnHEP 


THE LARGEST MAKERS OF V-BELT 

















Fenner SSYeez7u27 Wedge-Belt Drives are 


SLIMMER, LIGHTER, SHORTER, CHEAPER 


Width and weight now reduced by a half, and cost by at least a fifth, without 
loss of strength or durability. 

Modern materials and a new belt section give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of the strength and flexibility of 
Terylene cords. These are bonded to a synthetic rubber which keeps them 
exactly where they can do most work with least stress to themselves. 

This rubber provides heat and oil resistance and adequate electrical conductivity 
at no extra charge. New pulley designs take full advantage of modern casting 
methods to give stronger, yet lighter pulleys. All have Taper-Lock quick 

and easy fixing facilities. 

Two Wedge-Belt sections, 3” (Alpha) and 3” (Beta) cover all normal drives up 

to 200 horse-power. Belt lengths and pulley diameters are based on International 
Standardisation principles. Your complete drive design can be selected from 

a single line reading in the SpacesaVer catalogue 135 20. Send for it now. 

Stocks of Wedge-Belts and pulleys available in all our 19 branches. 

The new SpacesaVer Wedge-Belt drives are made solely by 

Fenner, the only company in the world to make both V-Belts and pulleys. 


HERE 1S THE PROOF 


















































| uP V-Belt 33 63 34 S—A29 ee SO el 
eile Wedge-Belt 3°15 5°60 Ff 3 Alpha 280 7:1 {5-3-8 106 
SAVING 16%, 12% 54%, — 5%, 19%, 36%, 
os ap V-Belt 64 24 Sye BS BT LIT“0°7 6B 
wie Wedge-Belt 533 10°6 233 6 Alpha 560 1533 EIN 16 362 
SAVING 18%, sy, 48Y, —_ 18%, 32%, 4s, 
50 1p V-Belt | & 243 643 —6—ClI2 305 £45-0° 1 258 
nai Wedge-Belt 7° 21-2 32 5 Beta 1000 269  £32°19°9 138 
SAVING 19%, 14%, 45%, —_ 12% 26%, % 
ee ue V-Belt 103 422 = BB <<‘ CBOs «47-2 £86°2°4 —530 
oe Wedge-Belt 9-0 37°5 4. 6 Beta 1600 41-1 £63°15°2 340 
SAVING 16%, 12% 50%, — 13% 26%, 35%, 





DRIVE 


NAME AND POSITION 


FIRM’S ADDRESS 





| J. H. FENNER & CO. LTD. HULL 


S IN THE COMMONWEALTH 
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better made with 


The importance of Rigidex 


to the motor industry 


can be summed up in two words: 


superior performance. 

Here is a polyethylene 

with unmatched properties— 
greater strength, rigidity, 
durability and unrivalled 
resistance to oil, grease 

and petrol. 

The potential uses of Rigidex 
are virtually unlimited. 

Its characteristics are 

dealt with in Booklet No. 348. 


Write for your copy today! 


Rigidex is one of the products made 


by British Hydrocarbon Chemicals Ltd 


at Grangemouth. 
Sole Selling Agents 


>. 2 € ed 6 Bb} >> < 








British Resin 


Products Ltd 


DISTILLERS PLASTICS GROUP 








SALES AND TECHNICAL SERVICE 


DEVONSHIRE HOUSE 





the polyethylene plus 


If you're designing any of these, 
consider Rigidex first! 


Fans 

Petro! tanks 

Brake fluid reservoirs 
Seat covers 
Gear box casings 

Steering column hc usings 
Steering column fairings 
Instrument binnacles 
Heater air-ducts 

Heater grilles 

Heater casings 
Windscreen washer-bottles 
Rocker box covers 

Seat kick guards 

Lighting fittings (interior) 
Contro! cable casings 

Leaf spring interleavings 
Sun visors 

Battery parts 


Rigidex isa reg'd trade mark of 
British Hydrocarbon Chemicals Ltd 


PICCADILLY LONDON W1 HYDE PARK 0151 


Qittitten Flaitics Aewe Eveuyman 
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Interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


MARLES 


type 4 
‘Universal 


power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 


mountings. 
Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant Reading 


MARLES 
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TRADE MARK 


* Trade Mark of 
AMP incorporated, U.S.A. 


20 


~ “FASTONS 


Thames Van 
rear lamp assembly 





Straight-on *Faston 
“7 ft Flag *Faston 


Ford Consul de Luxe — 
Electrical system 

uses both straight-on 
and flag* Fastons 
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WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


Head Office: Dept. 12, AMPLO HOUSE, 87.89 SAFFRON HILL, LONDON, E.C.1. 

Tel: CHAncery 2902 (7 lines) Telex: 23513 Cables: AMPLO LONDON TELEX. 

Works: Scottish Industrial Estate, Port Glasgow, Scotland 

SOUTH AFRICA: DISTRIBUTOR: E S$. MOWAT & SONS (PTY) (TO 51-57, MILNE STREET, P.O. BOX 437, DURBAN, NATAL, SOUTH AFRICA 

AUSTRALIA: MANUFACTURING COMPANY: AIRCRAFT-MARINE PRODUCTS: (AUSTRALIA) PTY. LTD. BOX 78 7.0. AUBURN, N.S.W AUSTRALIA 
DISTRIBUTOR, GREENDALE ENGINEERING AND CABLES PTY. (TO. 43-51 NELSON STREET, ANNANDALE, N.S.W. AUSTRALIA 

ASSOCIATED COMPANIES IN: U.S.A CANADA, HOLLAND, FRANCE. GERMANY, ITALY, JAPAN, PUERTO RICO AND MEXICO 
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solve your problem 
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You’ll find Bury Felt everywhere—as 

washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 
These are only a few of its hundred and one 
uses. You will think of many more. 
For Bury Felt is what you make of it; 

it can be chiselled, punched, 
| machined or die-cut to suit 
your needs and is available 


in many types and textures. 


. ~ xs 


Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, 


P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 

London Offices: 3 Snow Hill, ECI. 

t Phone: CENtral 4448 





64 
Also manufacturers of 


‘FOAMBURY’ Plastic Foam products 
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FALKS 

* Summit” 
offers you 
more than 
70 variations 


FALKS ‘‘Summit"’ range embraces more 
than 70 assemblies with personal choice 
of lamping, reflector, diffuser and means 
of suspension. Metalwork is _ highly 
corrosion-resistant with basic channels 
finished in eggshell off-white and all 
reflecting surfaces glossy-white. 

For the standard fitting for industrial 
lighting—today and tomorrow—specify 
FALKS ‘‘Summit" range. 


THE CONTROL GEAR IS NEATLY 
HOUSED IN THE BASIC CHANNEL 


FALKS, the long-established lighting 
specialists, designers and manufacturers 
of all types of fittings. Lighting Engineer- 
ing Services freely available. 


We invite your inquiries 


Cotswold” 

has a sheet-metal, 
closed-ended., 
quick-release 


reflector 


FALKS P= 


FALK TADELMANN & ° 


THERE’S A MODERN FALKS FITTING FOR EVERY PURPOSE 


61 FARRINGDON ROAD, LONDON E.C.1. HOLborn 7654 London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 6671/2 
AP 120 
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ARCHDALE 


FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, 
is only one of scores of factories where 
ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, 
are contributing to reduced costs, improved 


If you are producing components on a large 
scale, involving drilling, milling, tapping, 
boring or spot-facing, or any combination 
of these operations, ARCHDALE can 
certainly show you the way to lower costs. 








Output and quality. 


We shall be pleased to submit complete schemes 
for your consideration. Get in touch with us. 


= 
= 


JAMES ARCHDALE & CO. LTD. 


BLACKPOLE WORKS, WORCESTER. TELEPHONE: WORCESTER 27081 (6 LINES) 
A Member of the Staveley Coal & Iron Co. Limited Group 


Sole Agents: ALFRED HERBERT LTD., COVENTRY Telephone: Coventry 89221 
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No. 1200. Three dozen Assorted 
Light Expansion Springs, suit- 
able for carburettor control, 
etc. 13/6 





Spring 
YOU WANT IS 
WAITING FOR YOU 


IN THIS BOX... 


ty, , 
MET 
4 FW 
“Ny, Nay) wis 


J) 
MAAN ' 


Wanyay 


a // 
“7 
< 


No. 98A. Three dozen Assorted 
1” to 4” long, 4” to }” diam., 
19G to 15G. 5/6. 


No. 753. Three dozen Assorted 
Light Expansion }” to 4” 
2” to 6” long, 22 to 18 S.W.G. 
10/6. 
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If not, try another box in the Terry Assorted Springs range 





diam., 








No. 760. Three dozen Assorted 
Light Compression Springs. 1” 
to 4” long, 22 to 18 S.W.G., 
t° to 4” diam. 6/6. 





No. 757. Extra Light Com- 
pression, 1 gross Assorted, +” 
to %” diam., 4” to 24” long, 
27 to 19 S.W.G. 15/-, 








Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking. 








Really interested in Springs? 
“Spring Design and Calcula- 
tions’’ 9th Edition tells all 
post free 12 6 








>). 


Production Costs with 





Cut 
Terry’s Wire CIRCLIPS. We 
can supply oe from 





stock—from #” to 





No.758.Fine Expansion Springs. 


i" 
15 


gross Assorted 4” to }’” diam., 





to 2” long, 27 to 20 S.W.G 


No. 1217. One gross 
Assorted Springs. A complete 


Garage Service Kit. 42/- each. 


We know exactly how difficult 
it is to find springs for 
experimental work . . . we’ve 
been making quality springs for 
over 100 years. So, we confidently 
offer you our excellent range of 
small boxed assortments which 
covers a very wide range. 

We can only show a few boxes. 
Send us a p.c. for our full list. 

If ever you are stuck with a 
spring problem let our Research 
Department put their long 
experience at your disposal. 


for SPRINGS 





Looking for good Hose Clips? 
Send for a sample of Terry’s 
Security Worm Drive Hose 





Clip and price list 








HERBERT TERRY 
& SONS LTD 
Redditch, Wores. 


(Makers of Quality Springs, Wireforms 
and Presswork for over 100 years) 


Hee 
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NEW SERVICE MmReeRUlereyn 


SOUP UT ed belts 


A comprchensive Analogue Computer 
installation — staffed by experienced 
analysis, programming and operating 
personnel — has been established at 
the Solartron Research and Develop- 
ment Laboratories at Dorking, Surrey. 
The facilities provided by this instal- 


lation are available on a time hire 
basis. 
Full details of capacity at the new 


Solartron Analogue Computer Cen- 
tre in Great Britain, including hire 


rates and operating arrangements, are 





SN 
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available on request. 
The installation incorporates com- 
puters of the type shown overleaf. 


RESEARGH SOLARTRON 
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Space 30 Analogue Computer 
foremost in flexibility 
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The techniques of analogue simulation are becoming 
increasingly important in many fields of research and 
development. Solartron Analogue Computers, which are 
provided with exceptional non-linear facilities, enable the 
average industrial user to directly simulate a wide range 
of physical systems without having to resort to special- 
purpose simulators. 











The inclusion of programmed timing devices, servo multi- 
pliers and function generators, allows a great variety of 
non-linear and control problems to be directly simulated. 






In order to assess the suitability of a particular computer 
for any given application, it is essential that expert advice 
be sought before the final specification is fixed. Accordingly, 
without obligation, Solartron will be pleased to provide 
application engineering assistance in the planning of 
computers to actual user requirements. 














! ¥ r ; ~“. ; 
- 7 £ ar Wi AS 
SO) ANNIBNOIN 
| ae Jo" j 


\ Me ~ ‘es 
~ 5 ag 
i> oe ao a - 


Designed for rapid, accurate set- 
ting-up of complex functions, the 
Solartron Diode Function Gener- 
ator TR 829 is a 12-seyment unit 
which sets a new high standard for 
resolving power, bandwidth and 
ease of operation. 


Bandwidth; 
DC to 100 ¢c s, with 
less than 1 of phase 
shift 

Stability: 
Long’ term, 0:25 
olan elaatas 


Segmental Drift; 


Less than 1 m\ 


Segmental Gain Error; 
Less than 0-2 


4 


The Solartron Servo Multiplier 


. 
and the Solartron Diode Function Generator open up Write now for 
new avenues of investigation 


o 
to all users of Analogue computing equipment literatu i 


Bandwidth; 
LX; to. 4 Crk. a0 
maximum ampli 
tude with less than 
1 of phase shift 


Features; 
Provision for preset 
gf : f function generation 
The Solartron Servo Multiplier 
TJ 725 is an extremely accurate Highly stable, tran 
general purpose potentiometric} sistorised powe! 
multiplier which is transistorised supply incorporated 


and employs gearless servo drive for 
exceptional dynamic performance. 


oix-gang potentio 
1 . assembly 
Up to five variables may be simul- meter assem| 
taneously multiplied by one other, 

or up to the sixth power of a 

variable may be generated by this 

versatile unit. 

Servo Resolver TJ 961, incorpor- 

ating sin-cos potentiometers, is also 

available. 
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A special analogue computer, tailored to your specific requirements, 
can be the answer to a tight budget or a simulation problem unsuit- 
able for a general purpose computer. 

When you order a Solartron Special, all the resources of the Solar- 
tron Electronic Group are available—the unrivalled experience 
acquired by skilled personnel at the Solartron Computer Centre in 
evaluating a wide variety of problems; also the immense technical 
knowledge gained in the establishment of a range of Standard Com- 
puters. A Special not only has the advantage of being designed to 
deal with your particular problem, but it also incorporates all the 
features which have made the Solartron SPACE Computer range 


invaluable to industry: 
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SOLARTRON 
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ANALOGUE 
SPEGIALS 


High computing accuracy 

Precision digital voltmeter programming. 

Precision linear computing elements—or provision for 
patching all computing components externally 

High-accuracy non-linear capabilities 

Comprehensive control and repetitive operation facilities 

Precision system reference power supplies 

Simple extension of problem-handling capacity 











A Solartron Special can be engineered from standard modules, 
quickly, and at a very competitive price. If you have a problem 
why notdiscussit with Solartron Applications Engineers NOW ? 
Write or phone: 


THE SOLARTRON ELECTRONIC GROUP LIMITED 


FC) A Member of the Firth Cleveland Group VICTORIA ROAD, FARNBOROUGH, HANTS. Telephone: Farnborough (Hants.) 3000 


























a multiple 
studrunner 


Desoutter’s good news—the development ofa 

successful multiple studrunner—will be of special interest 
to those in the motor industry. One of its more 

obvious jobs will be the assembly of engine cylinder heads. 
A pneumatic tool, the new multiple studrunner 

will run down any number of studs simultaneously, then 
release itself from the studs prior to the 

removal of the unit from the job. Desoutter are the 

first power tool manufacturers to design a studrunner 
capable of carrying out this operation. It is 


another valuable contribution to fast, modern assembly. 


Desoutter puts power into your hands 


Desoutter Bros Ltd - The Hyde - Hendon - London NWS . Tel Colindale 6346 
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&C) A Member of the Firth Cleveland Group VICTORIA ROAD, FARNBOROUGH, HANTS. Telephone: Farnborough (Hants.) 3000 
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l-was-driving-before-you-were-born 


There are lots of different kinds of driver on the road. A good 


SA Sa on - ree | SARA RS na 


many different kinds of fuel too. The safest thing to do is 
to stick to BP Diesel—available at Agency sites throughout 
Britain. With a Diesel Agency card issued by Shell-Mex and 
B.P. Ltd your drivers can fill up with BP Diesel on credit, or 


cash at agency rates. 


= DIESEL 


AGENCY THIS IS THE SIGN THEY SHOULD LOOK FOR 


OERY 
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This is the thumb 
=" that starts the machine 
that cuts gears faster 


than any other machine 





in the world 





Whose thumb is it? It could be anyone’s. 


The ownership of the thumb is unimportant. It’s 





the ownership of the machine that counts. For the 
machine is a Hydrax — the world’s most advanced 
gear hobber. Anyone who owns a Hydrax cuts gears 
at an astonishing speed — automatically — accurately. 
Hydrax hobbing means multi-spindle production from 
a single-spindle machine. If you really want to get 


hobbing, you'll want information about the Hydrax 


range. We'll be glad to send you literature. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


MACHINE TOOL DIVISION, BRITANNIA WORKS, SHERBORNE STREET, MANCHESTER 3. TELEPHONE MANCHESTER BLACKFRIARS 4711 
On 


Automobile Engineer, October 1960 








PARK GATE 


QUALITY STEELS FOR 
AUTOMOBILE ENGINEERING 














special freecutting 
casehardening 
quality bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
4 Conpery TEL: ROTHERHAM 2141 (15 lines) GRAMS: YORKSHIRE, PARKGATE, YORKS TELEX S141 
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experience 
and 


research 





Experience and a tradition of service 
dating back to the earliest days of the 
British motor industry provide a solid 
foundation for constant research and 
development. Silentbloc components are 
as up-to-date as the latest of today’s 
vehicles: we are already designing and 
testing vital parts for the cars, trucks and 


buses of tomorrow—and the day after. 


timo tery Bricsh Motor Manuficiirer relies on 


7 OW 
eth adiianeie “ 7 GS ww 
ment eALl 


Come to us at the drawing board stage 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 


Telephone: Crawley 2100 Telegrams: Silentbloc Crawley 


manufactured by Silenthloc (Australia) Pty. Ltd., Melhourne. 


broedwoy $06 


Andre Rubber Co. Lid. is another Silenthloc Comoany. Silenthloc products are als 
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1960 


Right from the start 
another Great Year for 


GIRLING 


THE BEST BRAKES IN THE WORLD 














PROVED IN RAGING — FITTED AS STANDARD 


It's been another great year for Girling — all over the world, in the fiercest 

competition, cars fitted with Girling Disc Brakes have won top honours in 

motor sport. These are significant achievements, reflected in the choice of 

Girling Disc Brakes as standard equipment on more and more famous cars by 

manufacturers in Britain and abroad — proving beyond doubt that Girling Disc 
Brakes are indeed the Best Brakes in the World. 











STAND No. 280 
MOTOR SHOW -« EARLS COURT « OCTOBER 19th - 29th 





Race Proved Production Disc Brakes, Drum Brakes and Dampers 


GIRLING LIMITED + KINGS RD. + TYSELEY BIRMINGHAM 11 
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SHOTTON BLACKHEART MALLEABLE CASTINGS and PEARLITIC MALLEABLE CASTINGS 


to assembly line... 


With new production methods and the most modern 
foundry techniques, Shotton Blackheart Malleable 
Castings have found many new applications in the 
automotive industry. On design problems and all 
technical and production matters our consultation, 
backed by 64 years’ experience, is readily 


available to you. 


S SHOTTON BROS. LIMITED 


HESTER STREET FOUNDRY 


Automob:le Engineer, 


OLDBURY BIRMINGHAM PHONE BROADWELL 


and new foundry ef Halesowen 
tit! 
1] 


participates in the research, technical and productive resources of 


Vember of the Birfieid Group 


This company 
the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Led., 


Kent Alloys Ltd.. Forgings and Presswork Lid., and many other famous firms. 


October 1960 
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AC Air Cleaners 
& Silencers 
















DELCO-REMY 
Ignition Distributors 


AC Hot Tip 
Spark Plugs 


DELCO 
Electric Screen Wipers - 

















DELCO-REMY 
Oil-Filled Coils a 


DELCO-REMY / AC Fuel Pumps 


Switches / 


AC-DELCO DIVISION OF GENPRAL MOTORS LIMITED Dunstable Beds. Telephone: Dunstable 1166 
or: Broddgate House Coventry Telephone: Coventry 40491 
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MINIMUM SPACE REQUIRED FOR INSTALLATION f) 


The DPA distributor type pump is not only very small and light. It is arranged 
for simple types of drive and can be fitted snugly against the side of 

the engine, making a very compact installation. Calibration and phasing are not 
required with this type of pump. The housing is filled with filtered fuel oil 
under slight pressure, and no special lubrication is required, while 


dirt and water are excluded. The DPA is ideally suited for high speed diesels. 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 


AP960 
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t treatment — 


fat and ripe in the controlled heat of the 
d metal parts receive the best 


_~ gtperience. The ‘Cassel’ Heat Treatment Service has 
fe in carburising, heat treatment, tem- 





























DE'TION ALLY THE BEST 





Clatonrite Weatherstrip being the original manufacture of Weatherstrip 
produced in this country, has outstanding advantages gained through 
the wealth of experience time has given to its manufacturers. Only 
| such experience can find the answer to the problems of deciding upon 
CLATO N R ] E | the most economical section that can be used to function correctly to 

give ease of application, and a positive water seal. Clatonrite Weather- 
strip has the added advantage of being designed to take the normal 
fillerstrip or our Claylastic fillerstrip which gives a high quality and 


lasting embellishment to the glazing rubber. 


STIKASTRIP 


Stikastrip, our well proved sponge strip, manufactured in Neoprene 
and PVC as well as natural rubber, is secured in position by its own 
adhesive, which may be reactivated at the time of application, leading 


to clean working conditions and a positive bond. 


Our Technical Staff is at your disposal to discuss individual applications 


HOWARD CLAYTON-WRIGHT LTD. 


RUBBER AND PLASTICS ENGINEERS 


WELLESBOURNE , WARWICK 


| TELEPHONE: WELLESBOURNE 316 TELEGRAMS: CLATONRITE WELLESBOURNE 
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production costs can be reduced by using 


BRITISH - MADE 
HEALD BOREMATICS 


extremely versatile high-production precision 


boring machines 


Simultaneously boring, turning, facing and chamfering two end shields on a Heald 222 
Double-end Borematic. Material—Aluminium diecasting. Stock removal -020” on 
diameter—-025” on face. Tolerance -0004”; 357 per hour at 75%, efficiency. Whilst 
machining at one end the heads on the opposite end, not shown in illustration, are 
unloaded and loaded thus eliminating loading time from the cycle. Five different end 
shields are machined on this machine 


Heald Models 221, 222, 321 and 322 are now British-built. 
Our specialists are available to advise on their application and 

we will quote for machines completely tooled to suit customers 
components 





omnia HERBERT LTD., COVENTRY 
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S over 
wr, 
lai, 
ae. 
or 
HM fo rty yea rs ° Forty years’ specialised experience in 
"fs ¥ . 
fer ‘ furnace manufacture has enabled Wild- 
aa : 
fon s Barfield to develop a range of standard y 
ed S ° BS 
[ne : 
5 yy ex erience ° equipment embodying dimensions , 
cp ee ° Se 
b ee . and characteristics to meet the needs 
ie as / 
oe, “ a of modern industry. 
= behind eac ie ) 
Pep . Whether for toolroom, production we 
Oia . heat-treatment work or for specialised : 
; . % zk 
Fain B ° applications, Wild-Barfield standard . 
ae 
Frat equipment provides worthwhile 5 
vs 


economies. 














a, 
/ 
There are standard | wre) for all heat-treatment purposes 


FURNWACES / 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
WATEORD BY-PASS, WATFORD, HERTS. Telephone: Wat 


rd 26091 (8 lines 


ELECFURN WORKS, OTTERSPOOL WAY 
WwB94 
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VG (1903) COMPANY LTD, u an Canadian 
l of the ne R Royce V-8 engine 


A a I ead 


Canada lifts the world’s most discreet bonnet 


will steer and brake better, its tyres 
will wear longer, and it will never rust. 
Alcan's part. Through research and de- 
velopment of aluminium alloys and 
methodsofprocessingthem,andthrough 
large-scale production, Alcan are help- 


This is the new Rolls-Royce V-8 engine for the weight of the aluminium, 
Its predecessor had a capacity of 4.9 relationtotheironit replaces, is2.7:7.2 
litres. This one has a capacity of 6.2 Aluminiumand YOUR car. Nearly all the new 
litres—yet it is actually ten pounds cars are ? it 
lighter! Itis made fromaluminium. Alcan Raci 


featuring 


of Canada supplied the basic aluminium i l ( 1 mode 
ingot. This bigger. more spirited engine i rfo! nce ing to open a new era in motoring. 


in no way impairs the wonderful man- 1G aVerag . oe eee For further information write to: Alcan (U.K.) 
oeuvrability, sturdy braking, goodtyre amount ofaluminium, its weight will b Limited, Aluminium Canada House, 30 Berkeley Sq., 
mileage and smooth silence of the Rolls l y half. Then it will use less fuel, i London, W.1. Telephone: Mayfair 9721. 


Britain's most widely used aluminium 


ALCAN ALUMINIUM 


ALCAN 


wi, eal 














UNIT TYPE MACHINES 
fully engineered 


for high-output production 


Asquith Units from $ h.p. upwards can be 
arranged as individual, multi-way, rotary 
transfer and in-line transfer machines for fast, 
automatic production. If you require large 
quantity output of components at present 
produced on several machines, it will be 
worth investigating the possibility of 
machining them on an Asquith Unit Type 
Machine. Write today for details of the 
} Asquith range of Unit Equipment or ask for 
a specialist to discuss your problem. 









The illustrations show, top left, an Asquith 
’ Vertical Unit Machine to tap holes in a 












cylinder block joint face. Bottom right, an 
j Asquith 14 station In-Line Transfer Machine 
| for operations on Austin Seven Cylinder blocks. 


| | WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation. 


| Individual Head Machines 
Multi-Way Machines 

Rotary Table Transfer and 
In-Line Transfer Machines 





Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Too! Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
A384 
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John Bull shaped hoses are manufactured for heating, 
cooling, air-induction and vacuum systems and other 
applications in automotive and general engineering 
where high-duty, flexible connections of special 
shape are required. Bell-mouthed, T-shaped and 
branched hoses present no problems. 


Moulded or mandrel-formed according to con- 
struction and manufactured in high-grade natural or 
synthetic rubber with fabric reinforcement where 
required, John Bull hoses provide maximum life 
under the most severe conditions. 


In addition to Shaped Hoses, John Bull products 
include Boots and Gaiters, Convoluted Hose and 
Rubber Mouldings. 


JOHN BULL RUBBER CO. LTD. (Mechanical Products Division) LEICESTER 
TELEPHONE: 36531 
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FROM A NEW FACTORY WITH THE MOST 
MODERN MACHINERY AND KNOW-HOW, 
BACKED BY YEARS AND YEARS OF 


EXPERIENCE..... i 
ta 


~ 


SOLID AND INSERTED TOOTH 
CUTTERS IN A COMPREHENSIVE 
RANGE OF TYPES AND SIZES 


a 
=. Te 
7 yj 
lk 
« ‘a. SHEF 1ELD TWIST DRILL AND STEEL COMPANY LTD 
cream SUMBERFIELS ST. SHEFFIELD 11 


4 / Pho 29181 (10 lines) Grams: PROELLS, SHEFFIELD 














RMER CUTTERS ARE AVAILAB THROUGH 
YOUR AL ENGINEER'S TOOL IPPLIERS 


M290 
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HOW TO SAVE SPRING WEIGHT 
WITHOUT INCREASING STRESS 


Production spring with 6 
leaves redesigned as a 
4-leaf Ideal spring. 


15-leaf commercial 
vehicle spring redesigned 
as 12-leaf Featherlight 
equivalent without 
increase in maximum 
stress. 


TWS 


featherlight 
IDEAL SPRING 


TOLEDO WOODHEAD SPRINGS LIMITED 


AYCLIFFE NR. DARLINGTON and SHEFFIELD 3 


TWS 61 
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Electrical Aids in Industry 


Infra-Red Heating 


Infra-red heating is the name given to the method 
of using in industrial processes radiant heat from 
heaters specifically designed for that purpose. 
This differentiates it from methods employing 
both radiation and convection, as in furnaces, 
although the effect of the radiation is much the 
same in both cases. 


Radiant heat provides a hig 
fer to bodies not highly reflective than does con- 


er rate of heat trans- 





y 
vection, unless high-velocity forced convection 1 


used. The rate of heating of a body depends upon 
the intensity of radiation on its surface, the pro- 


portion absorbed by the surface and, subsequently, 
on heat conduction. In I i 





example paint fi the radiation not reflected nor 
absorbed passes through an in turn reflected 
or absorbed by the underlying material Phis 


reflected heat is partly 


absorbed by the paint *@ 


film ‘“‘on the way back”’, 





» 
Despite this effect it is an . 
exaggeration to claim that ‘ 
* " ~ 
infra-red “‘heats from the \ 
inside out” and itremains 2 T7‘s~™ 2 on 
largely a surface heating eteetient 4 Miettinen 


fhe ~wCe . WAAAY, WATANR e 
effect except in a few MY, NOONAN 
special cases. 

Infra-red heaters mainly use metal-sheathed 
elements in special reflectors, but infra-red lamps 
with internal reflectors are still used in special cases 
Other types use silica-sheathed elements or quartz- 
sheathed lamps in reflector A wide range of 


heaters is available with simple ing arrange- 


ments to enable heat to be quickly and 
effectively either in a prod 
odd corner. 

Control of the charge temperature is effected by 





regulating the heating time and po\ 
of a moving charge, this is done by adjusting the 
conveyor speed and the number of heaters in circuit, 


i.e., by adjusting the effective length of the oven 
Some of the heaters may be controlled by energy 
regulators or adjustable transformer 

The advantages of 
infra-red heating over \ 
convection heating in- \ 


ing 


clude reduced heat 
times, reduced floor 
space, lower in stal 
lation costs, almost in- 
stant starting, ability 
to focus the heat, and 
flexibility in effective 
oven length. Infra-red 
ovens can often be 





‘ 


mounted in the roof, saving valuable floor space. 
Infra-red heating is not generally favourable for 
heating large bodies of low heat conductivity. 


Paint Stoving 
Not all paints are suited to infra-red radiation, but 
suitable paints are stoved quickly and often give a 











Data Sheet No. 13 


better finish Synthetic enamels are the most 


suitabk Articl uccessfully stoved include motor 
Car bodice vheel and 
other accessories, retri- 





gerator and washing ma 
chine cabinets, cylindrical 
drums and barrels, metal 
furniture, valve hand 
wheels, metal toys and a 
host of other articles 


Lacquers and varnishe 





are being quickly and effectively stoved on jewellery, 


packing strips, tubes, films and similar products 
Special infra-red lamp ovens stove synthetic finishes 
on wooden furniture and components. In all cases 
stoving times have been reduced very considerably 


Sheathed element heaters are particularly useful for 
drving surface water film their radiation being 
readli orbed | iter. Hi rates of drying are 
pm i pr ided the \ I pour can re adily 
dispe Drying of “contained” water can be 
effected pr led t liffuse from the 
inter war eg ul t! ce drying rate 
With heat-sensitive materia heathed element 
heaters may have to be arranged to move away from 
the material to avoid overheating if the conveyor 
stops, being interlocked with 1 conveyor for this 
purpo Lamps are sometin used instead for 
such materi because of thei (en) 
instantaneou ut-oft, 


© 
Infra-red is widely used for 1D ff 
drying tir and inks on paper ( 1) ( 
and textile products, bottle seal f |) (: 
and labels, clayware and glaze -/- : 
} 


) gh 


pigments on leather and many 








Infra-red heating is widely used in the plastics and 


allied industri Iyy ip} itions are the pre- 
heating of plastic pellets and of sheets prior to 
moulding, curing of plasuc and rubber sheets and 
belts, heat setting of nylon and similar fabrics, 


drying and curing of latex films on carpets and many 





others where a plastic forms the whole or part of 
tl \ pr } t 

The above are just a few exan pl of successful 
applicati of infra-red. In many other processes 
infra-red heaters can often be fitted quickly and 
cheaj t ive time, labour and floor space and, 


therefore, money. 


aE ae ee 


; For further informatio t in touch witl 


Electri Development Association > Savoy 
Hi London W.C.2 Pelephor rEMple 


Board or wri lirect to the 


Induction and Dielectric Heating”’ is 


E.D.A. also have available on free loan in 
the United Kingdom a scrics of films on the 


¥ 
: °) 
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industrial usesoft electri 
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PION EE R Disealing & Moulding Co. Ltd. 


& HEAL OFF E COTTONTREE WORKS COLNE, LANCASHIRE TELEPHONE WYCOLLER 


FACTORY 


50 


Pioneer seals are serving with distinction on land, sea and 
in the air. From automobiles to motor cycles, industrial 
vehicles to plumbing equipment, there is a Pioneer seal for 


every application. For arduous duties on aircraft and air- 





sea rescue launches, seals are supplied conforming to 


Visit our 
STAND No. 318 stringent Air Ministry and Admiralty requirements. 
MOTOR SHOW Pioneer seals are developed by skilled technologists and 


13—29 October 1960 





are manufactured to the high standards demanded by 





modern industry. They are fully resistant to lubricants, 


gases and hydraulic fluids, and give complete protection 






against water and dirt. Fit Pioneer seals to your equipment 


in the first place—and be sure of exemplary service. 


Send for 
Catalogue reference 
800/20 
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HARDY SPICER 


PROPELLER SHAFTS 


HARDY SPICER LIMIT 


tty 
thi 


Birtieia 
Group 


CHESTER ROAD’: ERDIN TON BIRMINGHAM 4 T ER 
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The assembly line of Ford Motor Company 
Dagenham, where “BROOMWADE” 


equipment is used 










Ltd 


Compressed 


Photograph hy courtesy of Ford Motor Company Ltd. 
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Men who build cars 
use 
“BROOMWADE” 
Air Compressors 
& Pneumatic Tools 


YOUR BEST INVESTMENT 


at 
Air 








British Cars have won a world-wide reputa- 
tion for design and quality. The demand ts 
increasing. As a result, new factories with 
longer production lines are being built and 
equipped with the most modern equipment. 

For many years. “BROOMWADE” pneu- 
matic equipment has served this industry well 
and it is significant that the demand for 
“BROOMWADE” products ts also increas- 
ing. There are outstanding reasons for this 
ECONOMY. EFFICIENCY and RELIA- 
BILITY coupled with intensive research and 
development to keep “BROOMWADE” Air 
Compressors and Pneumatic Tools up-to-date 
with modern trends and requirements. 

In addition, “BROOMWADE” Technical 
Representatives and Service Engineers are 
works trained to provide customers with the 
best advice and service. 

“BROOMWADE” 
range of Air Compressors and Pneumatic 


manufacture a wide 


Tools covering the requirements of the 


engineering industry. 


See Broomwade at Public Works and Municipal Services Exhibition, November 14-19, 1960 
Stand 28, Grand Hall, Olympia 


LTD., P.O. BOX NO. 7, HIGH WYCOMBE, BUCKS. 
High Wycombe 1630 (10 lines) Telex: 83—127 


BROOM & WADI 
Tel phone 


737 | SAS 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


j. A. NORDBERG LTD 
171 QUEEN VICTORIA ST 
LONDON, E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS 


Tel: Garstang 3308 











Among the most prized possessions 
of resourceful engineers—QUALCUT TOOLS 


QUALCUT TOOLS LIMITED, HANDSWORTH ROAD, SHEFFIELD 13. TEL: SHEFFIELD 49371/6 
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PRODUCTION 






BRICO make all the pistons 






for the famous “A” series 


engines for B.M.C. vehicles— 






the biggest piston job 






in the country. 





PERFORMANCE 











BRICO make the pistons 
for the Coventry Climax 
2} litre engine—champion 


Grand Prix engine of 1959. 


POPULARITY 








BRICO make the pistons 


for the following worlid- 







famous firms: AUSTIN - 
BRISTOL-SIDDELEY - COVENTRY 






CLIMAX - HUMBER - JAGUAR 







MORRIS - ROVER - STANDARD 





THE BRITISH PISTON RING CO. LTD., 
COVENTRY, ENGLAND 














takes care of the braking 


NON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 


Cape 


THE CAPE ASBESTOS COMPANY LIMITED 


114 & 116 Park Street, London W1 Telephone Grosvenor 6022 
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when at the prototype stage 


As machines grow more complex and performances 
increase, the selection of bearings becomes more difficult. 
"t requires specialist knowledge. 

In increasing numbers, design and development groups 
are consulting the Technical Department of Ransome & 
Marles for guidance. Specification as well as supply is part 


of the RA M service to the engineering industry 


RO 
ye BRO, 
> <p 


“ROM 


Seapine? 
NEWARK-ON.-TRENT - 
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TELEPHONE 456 


Every enquiry gets equally impartial and confidential 
consideration. Every project benefits 

Ransome & Marles produce ball and roller bearings for 
most applications. 

Publication 37 is a comprehensive guide to the full range. 


RANSOME & MARLES BEARING COMPANY LIMITED 


» TELEX 37-626 - 


Branches, offices and agencies throughout the world 














THE SUREL COMPANY OF WALES LIMITED 
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is your pet a case-hardened type DP 


Do vou lone 
pediere hara 


, 
hardwe 


Birlec pit-tvpe and sealed-quench furnaces for batch 
working and pusher furnaces for continuous production 
may be electrically heated or gas fired, arranged for 
simple carbon-potential control and equipped for 
appropriate diffusion and quenching procedures. 


Ask vour pet tvpist to send for Publication No. 304 


furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 
Telephone: East? ajex N 33477 


LONDON - SHEFFIELE NEW LE-C t OW «© CARDIFF 
SM /B6192 
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Vital links in controlled movement 


A body needs muscles to contr 
m ent in very much the same way as a mechanism need 
spring ihese vital links take the stre and strain 
fe t ‘ nature J les tl 
r j ~ rt I t if rT 
“ f I n | pr it 
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By courtesy of Webley & Scot Lid. 
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SALTER springs are wide and \ 


“7 
AA pep pe ay 
Pp APSD SAAS 


varied — from heavy machinery 





aA 





to finely balanced instruments, 







For springs with the highest reputation and top performance specify SALTER all-action springs. 


\ 
SALTER ESTABLISHED 1760 . —_ 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 


ti 


ENGLAND 





Piped 3 
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This is the pellet 

that locks the fastening 
permanently 

against shock and vibration; 
in any position; 

and without reducing 
its strength. 

Made of tough 

resilient nylon, 
Wedglok is quite 
unaffected by moisture, 
solvents, age, 

or temperatures 
between —70 


and +250° 


Wedglok eliminates 
all auxiliary 

locking devices; 

it simplifies design; 

it cuts assembly time; 


it stays put. 


GKN WEDGLOK 


products include WEDGLOK 
Screws and Bolts and 
ts WEDGLOK Nuts in a wide 


variety of sizes 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath reet, Birmingham 18. 
Telephone : Smethu 


Wid b 


Nth UM LL 


S WK 3827 
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MAIN and BIG END BEARINGS sndoubtedly 
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= 
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DUALLOYS BEARINGS CHOSEN FOR THE MI. Midland Red insisted 
on Dualloys Main and Big End Bearings to fulfil the exacting demands of 
sustained high-speed coach travel. Our bearings are fitted exclusively not only 
to the engines of the famous new “Motorway Express’ Coaches, which 
average 60 m.p.h. (top speed 85 m.p.h.) on the M1, but to a// Midland Red 













engines now being built 


FOR ALL INTERNAL COMBUSTION APPLICATIONS to every specifica- 
tion: Dualloys thin wall bearings can now be supplied as original equipment. 
Dualloys thick wall white metal lined, and copper-lead and lead-bronze lined 
bearings (our unique process prevents all lead segregation and copper hardening), 
are already being used as original equipment on many petrol and diesel engined 
public service and road transport vehicles 


HIGHEST STANDARDS OF ACCURACY and 
workmanship are ensured by strict laboratory supere 
vision and metallurgical control DUALLOYS Main 
and Big End Bearings are specified as original equip- 
ment at home and abroad by many leading firms, 
including The Birmingham and Midland Motor 
Omnibus Co. Ltd.; Bristol Commercial Vehicles Ltd.; 
Coventry Victor Motor Co. Ltd.: Davey, Paxman & 
Co. Ltd.; Dennis Bros. Ltd.; Entield Industrial Engines 
Ltd.; The English Electric Co. Ltd.; Fodens Ltd.; 
Pelapone Engines Ltd.; F. Perkins Ltd.; Transport 
Equipment (Thornycroft) Ltd 


DYialloys 


LIMITED 





















A Member of the Sterling Industries Group 


THE PLAIN BEARING SPECIALISTS 


DUALLOYS Technicians are always readily available to solve your Plain 
Bearing problems. Write for advice and quotations without obligation to: 


DUALLOYS LIMITED, DEPT. A, BODEN WORKS, CHARD, SOMERSET. Telephone: Chard 2341/3 
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A NEW HIGH LEVEL 
IN HEAVY DUTY 
AIR CLEANER 
PERFORMANCE 


AIR FLOW CAPACITIES 
from 450 to 950 c.f.m. 


Up to 98% of foreign 
particles are removed 
by the primary centifruge 
stage,with the Long Life 
paper element bringing 
the overall efficiency 


up to 99.9% 


as tested to B.S.S. 1701 


Alternative tubular 
side inlets and outlets 
are available at 
various angular 
positions. 


A range of the world famous heavy 
duty DONACLONE DUO-DRY Air Cleaners 
is now being produced under license 
from the DONALDSON Company inc., 
U.S.A. by... 


COOPERS 


MECHANICAL JOINTS LTD 


Lianfoist Works, ABERGAVENNY, Mon. 
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foal SOUS ERERYS Up 





EMANCIPATION—for women—began just over 


100 years ago, when Isaac Merritt Singer invented 







the iirst practical sewing machine and released 





women from one of the oldest domestic chores in his- 





tory—stitching and sewing by hand. With the turn 





of a wheel, busy mechanical fingers worked faster, 





better—and tirelessly. Today, every Singer sewing 





machine is a compact miracle of sewing skills— 





but its basic duty remains essentially the same, 





to the delight of millions of women in every land. 





At the vast Singer factory at Clydebank in 





Scotland, chain grate stokers feed a moving belt 














Automobile Engineer, October 1960 





for Singer 


of heat under the 4 giant boilers in the impressive 
powerhouse. The fuel is coal—chosen by the 
directors for reasons of convenience, economy and 
reliability. The choice is a wise one, for coal, 
mechanically stoked, is smokeless, and produces 
more heat for the money than any other fuel. 


Furthermore, the coalfields of Britain can supply 


all the fuel our industries will need for scores of 


years to come. 
Whether your own industry is big or small— 
remember Singer. Coal sewed up their fuel pro- 


blems: the pattern is one you could copy with profit. 


PROGRESSIVE INDUSTRY 
IS GOING FORWARD ON 


COAL 


ISSUED BY 
THE NATIONAL COAL BOARD 
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Coal generates power 
at Singer’s 
Clydebank Factory 


Mr. C. H. Fielding, 
Power Station Superintendent, 
comments: 


“At Singer we provide our own power 
and steam process requirements from 
coal, 

Iwo large boilers were installed in 
1928 and a further two in 1950. Each 
has a continuous rating of 60,000 Ibs, 
per hour, 

The factory also has a large wood- 
working department, and the consider- 
able quantities of wood chips and 
sawdust which have to be disposed 
of are burned in the boiler furnaces 
along with coal. Coal and ash hand- 
ling presents no problem here. The 
boiler fans and the sawdust control 
equipment are driven by variable 
speed motors, Control is simple. 

The designed efliciency of the boilers 
and economisers is 84% and they are 
operated between one annual overhaul 
and the next with nothing more than 
the normal maintenance, Their avail- 
ability is high. 

The quality of coal received is al- 
ways consistent, its properties being 
regularly checked in the laboratory. 
\round 48,000 tons of coal and 4,000 
tons of wood chips and sawdust are 
now consumed cach year in the 
boilers. 

We at Singer choose coal because it 
meets all our fuel requirements.” 


Here are some key facts and figures 
about the consumption of coal at 
Singer: 


Number of boliers: . . « « 4 Water tube 
Method of firing: . chain grate stokers 
Steam Pressure: . 360 Ibs. per square inch 
Continuous max. rating: 60,000 Ibs. of steam 

per hour cach 
Steam temperature: . . . . « « «725 FP. 
Feed temperature: . . . . . « « I85 FP. 
Annual fuel consumption: . 48,000 tons of coal 





Throughout the show... 
throughout the world 


the majority of British cars 
are fitted with 
Renold timing chains as standard equipment 


RENOLD chains stand the test of time 


Visit our stand No. 211 
at the Motor Show 


ore 
‘e1)8) RENOLD CHAINS LIMITED « MANCHESTER 
oo 
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How do Earls Court? 









these and other burning questions of the day 
are componently answered by Wilmot (world-wide) Breeden 
at the International Motor Show 


Earls Court, October 19-29 





a * 


STAND 202 2 
























WILMOT 
BREEDEN 
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It takes him 60 minutes* It takes him 40 minutes* 
to assemble to assemble 


100 z full nuts 100 + Nyloc 
and jam nuts self-locking nuts! 


By using one }” Nyloc self-locking nut instead of a full nut and a jam nut you could save 20 minutes and 
approximately 2,- on every hundred assemblies. On some jobs, Simmonds self-locking nuts could save 
many a company up to £2,000 a year! Why not call in Simmonds to carry out a completely thorough costing 
of your present assembly methods? Our 16mm Nyloc colour film is available for showing in your factory. 


* All times shown are based on ‘‘The Handbook of Standard Time Data for Machine 
Shops” by Haddon & Genger, published by Thames & Hudson Limited London. 


time saved is money saved SIMMONDS SELF-LOCKING NUTS 


SIMMONDS AEROCESSORIES LTO - TREFOREST : PONTYPRIDD - GLAMORGAN FO), member of the Firth Cleveland Group 
CAC 4IN 
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Superbly 
stylish... 


or outrageously odd... 





you'll get safer braking on any car with £ ¢ Re © D o Anti-Fade Brake Linings 


— fitted on most new cars at the Motor Show 
FERODO LIMITED CHAPEL-EN-LE-FRITH A Member of the Turner & Newa// Organisation 


Rover 3 jive by The Rover Co. Limited. Austin 1937 Tas tesy W. Bean Esq 
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iacadeecudede 


Youll fad | FARN BOROUGH wa 


on the production lines of 
leading engine builders 








VALVE LIFE 


Specially written for automotive technicians 
by experts who spent two years on research, 
‘Valve Life’ is the first study of its kind 
devoted to the subject. It deals concisely 
with valve design and development, effi- 
ciency, causes of failure, and maintenance. 
A copy of this fully illustrated colour 
brochure will be sent to you free on request 


to Dept. No. A.E./5. 








FARNBOROUGH ENGINEERING CO. LTD., FARNBOROUGH, KENT 
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MIDCYL RESEARCH 


helps smooth out problems from the start 











The Auto Engineer finds it better to 

start right by calling in Midcyl Research 
on such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums. 


LTD., SMETHWICK, STAFFS 


“we 


THE MIDLAND MOTOR CYLINDER CO. 














PRECISION MOULDINGS 


DOW TY and GASKETS 


in Natural, Synthetic and Silicone Rubbers. 
Bonded, P.T.F.E. and Nvlon Components. 


DOWTY SEALS LIMITED : ASHCHURCH - GLOS. 


Member of the DOWTY Group Telephone Tewkesbury 2271] 
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Advanced techniques 

and reliable service 

have established for 
Smethwick Drop Forgings 


a fine reputation 





[TETHWICK DROP FORGINGS LTD: SMETHWICK & KIDDERMINSTER 





Severn 














. . the best brake discs 
and calipers are in high duty 


cast iron by 


‘DARCasT| 














DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 











INDEPENDENT REAR SUSPENSION O} 
rHE SWING AXLE TYP! IS EMPLOYEI 
ON THE TRIUMPH HERALD CAR rHIS 
DESIGN IS NOTEWORTHY FOR THE USI 
Ol 4 SEMI-ELLIPTIC LEAI SPRING 


CLAMPED TO THE TOP OF TH FINA 


DRIVE UNITI THE UNIVERSAL JOINTS 


HAVI SEALED BEARING \SSEMBLII 
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ird with Computers 


Part II: The transmission, rear and 

front suspension systems, steering gear, brakes and electrical 
equif ment 

404 Coil Spring Research Review of the facilities and th 
main research programme of the new C.S F.R.O 


laboratories at Sheffield 


407 Preformed Fibre-Resin Mouldings Considerable progress 
by Fibre Form Ltd. in the production of mouldings from 


ood pulp and phenolic resin 


$10 Railko Dry Bearings Embodiment of polytetrafluoroethy- 


lene in resin-bonded fabric bearings; other types with 
automotive applications 
of current technical 


#13 Recent Publications Brief revi 


book 
$15. V-Four Engine in Russian Small Car 


#16 =P.S.V. Heating and Ventilation Part J: Some aspects of 
requirements in respect of operation of buses, principally im 
cold climates H. Byjorck 

420 =Automatic Bus Conductor An automatic, start-stop 

indicator developed for use in road testing public service 


vehicle brakes A. D. M. Froop 


422) New Plant and Tools Recent developments in production 
equipment 

425 Production of Reinforced Plastics Panels New techniques 

in laying-up motor vehicle body panels reduce production 

times and costs, making medium-scale, continuous output 


economically advantageous 


$28 Machining Brake Discs An automatic production lin 
incorporating specially adapted Muller front-turning 


machine 
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Which dog ? 


For centuries the dog has been 
man’s best friend - and over the 
centuries different breeds of dog 
have developed exactly the 
right characteristics for the job 


they have to do. 


In a much shorter space ot 
time the many varieties of 
the four basic types of rolling 
bearings have be en deve loped 
by Sor to be exactly righf 


for the job they have to do. 


~ 


And because SSSF is the 


only British manufacturer “ 
_ SKEFKO 


4 

L 
making all four you can be V4 
Y% 

~/ 


=. 


sure of obtaining exactly the M, uaH 


sre 


right ‘breed’ - every time! 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER 
OF ALL FOUR BASIC BEARING TYPES: 
—BALL, CYLINDRICAL ROLLER, 
TAPER ROLLER AND SPHERICAL ROLLER 
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A S a result of spectacular progress in the development 
of electronic computers, and of their ever-widening fields 
of application, some of the new lines along which the 
automobile industry will now have to advance are clearly 
apparent. Indeed, it was because of the rapidly expanding 
demand for information on this and other types of equip- 
ment for handling rapidly the vast quantities of data that 
must be dealt with in administrative and technical depart 
ments that our associated journal Data Processing was 
brought into being. 

A good example of the kind of work that can be done 
by computers is given in a paper entitled “Analysis 
and Simulation of Automobile Ride”, by R. H. Kohr, 
presented before the Society of Automotive Engineers in 
March 1960. Although the solution of suspension prob- 
lems, taking into account factors such as the complex 
characteristics of dampers and spring rate variations due 
to geometry and rubber bushes, is too complex to be done 
by normal mathematical methods, it is by no means difficult 
by simulation with an analogue computer. By using an 
input in the form of a tape recording of road disturbances, 
the response of the suspension to alterations in variables, 
such as damper setting, can be readily observed. So far 
as vehicle development is concerned, a system of this type 
is most useful since the actual, as distinct from the 
calculated, characteristics of the suspension can be 
supplied, through the medium of transducers, to the 
computer. In the British automobile industry, digital 
computers are being used for the organization of spare 
parts distribution and stock control; with regard to the 
latter, it seems likely that the asesciated cost accounting 
and the estimation of overtime needed in different depart 
ments to meet the requirements of the assembly lines 
could also be done. 

The automobile industry, in its assessment of the value 
of computers in motor vehicle design, production and 
factory administration, is of course having to estimate 
what the benefits are, in respect of reduced overall costs 
and improvement of the product. Because of the extremely 
high cost of the equipment, it obviously cannot be accepted 
unless the benefits are proved to be considerable. There 
are two ways in which computers can be of value. One 
is by effecting speedily and accurately the tedious and 
repetitive elementary calculations that otherwise would 
have to be done by a large clerical department—for 
example, for the preparation of pay rolls or for stock 
control. The second is by undertaking for design, research 
and other departments calculations that hitherto have 
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Forward with Computers 


been out of question because of either their complexity 
or the length of time that would be required for their 
completion by conventional methods. 

In purely administrative applications, the cost savings 
can be estimated fairly accurately, at least so far as the 
performance of existing tasks is concerned—this of course 
is simply a matter of comparing the overheads and salaries 
of the clerical department already employed with those of 
the computer and the staff needed to operate it. However, 
a simple comparison does not give the whole story: by 
the use of the computer, work that would have taken 
perhaps a whole week can be done in a matter of an hour 
or two, and thus economies can be effected by virtue of 
the fact that those in control are given an up-to-the-minute 
picture of the situation, for example, in respect of stock- 
in-hand or fluctuations in sales demands. A particularly 
useful feature is that computers can be set to reject all 
except the information, such as departures from a planned 
programme, that is necessary to management: thus the 
task of administration and control is simplified. 

With regard to application to design and research, that 
benefits can be obtained by the employment of a computer 
is undisputed, but their exact value may be difficult to 
assess. This is partly because of the impossibility of 
estimating the value, so far as sales are concerned, of 
technical improvements in design, but mainly because 
computers will undoubtedly be used for work which, for 
reasons already explained, is corapletely outside current 
experience. In fact, the key to success with computers in 
vehicle design, as well as research, lies in application in 
these hitherto unexplored fields. 

Recruitment of programmers is a major problem. The 
need 1s for an approach by minds capable of clear analytical 
thought and untrammelled by preconceived notions as to 
how the work should be organized: the men must be 
capable of a high degree of concentration on detail, while 
retaining, nevertheless, a balanced view of the overall 
aspects of the problems. They are usually to be 
found among graduate mathematicians, accountants and 
engineers. It is sometimes difficult to obtain suitable 
people from among a firm’s existing staff, since the other 
departments are loath to release their really first class men. 
However, if the programmers are selected as candidates 
for subsequent promotion to general management, recruit- 
ment might be easier. It must of course be borne in mind 
that a computer is simply a machine for the performance 
of calculations with extreme rapidity, and the limiting 
factor in its use is the ability of its programmers. 














Triumph Merald 


Part Il: The Transmission, Rear and Front Suspension Systems, 


Steering Gear, Brakes and Electrical Equipment 


As in the case of the engine, the gearbox of the Herald is 
generally similar to that of the Standard Eight car described 
in the July 1954 issue of Automobile Engineer. There are, 
however, sufficient differences to warrant a reproduction 
here of the general arrangement drawing. The gearbox 
ratios and the details of the gears themselves are unchanged. 

Hydraulic actuation of the clutch is retained, the slave 
cylinder being housed on the left of the gearbox. However, 
the carbon thrust ring employed in the actuating mechanism 
of the earlier car is replaced by a ball throw-out bearing. 
This bearing, which is of Hoffmann manufacture, has a 
lipped outer race and a half-cage for the balls; its outside 
diameter is 2j in. In the accompanying reproduction of the 
general arrangement drawing of the gearbox are shown this 
bearing and a second type that was previously fitted as an 
alternative. 

A feature of the Standard Eight car was the use of an 
integral clutch housing and gearbox shell of DTD 424 
aluminium alloy. On the earlier Herald models, a casting 
of similar design was used, but a change has recently been 
made to a separate cast iron shell for the gearbox; the 
clutch housing remains an aluminium casting. The altera- 
tion has increased the rigidity of the assembly and has 
thereby reduced the transmission of noise. 

The support for the front end of the mainshaft in the 
primary shaft has been changed from a Clevite 10 bush to 
a Torrington needle roller bearing. Twenty rollers, 
measuring ., X jin diameter are employed; they run 
directly on the mainshaft, which has a nominal diameter of 
4in at this point. Although the diameter of the primary 
shaft counterbore is larger than before, the high load- 
carrying capacity of the Torrington component has 
permitted a reduction in bearing length. In this way, an 
adequate thickness of metal has been retained between the 
counterbore and the external shoulder on which is fitted 
the inner race of the primary shaft bearing. 

A feature of the original Standard Eight gearbox was 
the rather complex system to ensure adequate lubrication 
of the bushes of the mainshaft and layshaft clusters. This 
system involved the passing of oil from a well in the 
extension casing, along the layshaft—by way of a drilled 
passage at each end and an external helical groove, which 
lubricated the bushes between these passages—to a vertical 
drilling in the front cover. Thence it was fed, through 
further drillways, both to the mainshaft bush in the primary 
shaft and to the bores of the fully floating bush on which 
the second and third gear pinions revolved. This bore was 
helically grooved for distribution, and radial holes led the oil 
to the periphery of the bush, which also had a helical groove. 

On the Triumph Herald gearbox, the method of lubri- 
cating the layshaft bushes, from the rear well, is unchanged, 
but the rest of the system has been simplified. Clearly, no 
special provision is required to lubricate the needle roller 
bearing that replaced the bush in the primary shaft, so the 
oilways have been deleted in the leading end of the layshaft, 
the front cover and the primary shaft and mainshaft. As 
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Top: The rear extension of the Herald gearbox is supported on two 
inclined rubber bobbins. Above: A neat remote control mechanism is 
mounted on top of the gearbox; the lever is very conveniently sited 


a result, it was necessary to introduce a means of getting oil 
to the mainshaft floating bushes. For this purpose, radial 
holes are drilled in the gear blanks from their bores to the 
roots of their teeth, in the conventional way. The bushes 
have radial slots at each end, to bring the oil to their bores, 
and the oil is distributed over the bearing surfaces by 
internal and external helical grooves. It will be apparent 
that these modifications will have effected some reduction 
in production costs. 

A major alteration to the design concerns the gear change 
control mechanism. Whereas on the Standard Eight, and 
the subsequent Ten and Pennant models, a ball-jointed 
lever of medium length acted directly on the selector forks, 
the Herald is fitted with a remote-control system, giving a 
more convenient lever position, a shorter travel and more 
precise control. In essence, the control mechanism consists 
of a short gear lever and a longitudinal link, which extends 
forward from the lower end of the lever to the striker shaft 
of the gearbox. 

Bolted to the top cover of the gearbox shell, and projecting 
rearward from it, is the aluminium casting that houses the 
linkage; the main portion of the casting is of inverted 
channel section. At its rear end is machined a part- 
spherical socket, in which fits an oil-resistant, nylon part- 
ball pressed on to the lever. The length of the lever, from 
the top of the knob to the centre of the ball joint, is 9 in. 

To the spade-shape lower end of the lever is pinned the 
forked rear end of a longitudinal steel rod, which is situated 
within the channel of the housing. The leading end of the 
rod is flattened and drilled to accept the outer sleeve of a 
bonded rubber bearing; the axis of the bearing is vertical 
in the neutral position. By means of a through-bolt, the 
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inner sleeve of the bearing is clamped between the jaws of 
a forked member, which fits on the rear end of the striker 
shaft and is retained by a spring tension dowel The 
purpose of connecting the rod to the striker shaft through a 
resilient bearing is, of course, to accommodate angularity 
between their axes resulting from movement of the lever 
Excessive flexibility is avoided by the fitting of fibre washers 
between the jaws and the ends of the rubber bush 

The striker shaft, of 4} in diameter, is carried directly in 
the remote control housing, in which it is free to rotate or 
slide axially. Oil seepage through the shaft bearings tis 
prevented by an O-ring in a groove in each. Clamped to 
the shaft by a square-headed, taper set screw is the striker 
arm, an En.32B steel stamping. The ball end of the arm is 
hardened, and it engages the selector forks in the conven- 
uonal manner. 

On the Standard Eight unit, the cast aluminium rear 
extension of the gearbox embodied a lug on top, which 
housed the bonded rubber rear mounting bush. Instead 
of this lug, the Herald casting has two faced bosses, one on 
each side, which are drilled and tapped to take the attach- 
ment studs of a pair of Metalastik bonded rubber bobbins 
The bosses are disposed symmetrically below the horizontal 
plane through the mainshaft axis, towards the rear of the 
extension; their intersect at a transverse included 
angle of 90 deg. 

On the early Standard Eight and Ten models, the trans- 
mission sliding coupling was carried on splines at the rear 
of the mainshaft, and was supported in the extension on 
two bronze bushes. Subsequently, the sliding coupling was 


axes 


embodied in the propeller shaft, a fixed flange being fitted 
to the mainshaft. Since the final-drive unit of the Herald 
is mounted on the sprung portion of the vehicle, a splined 
coupling is not necessary. Consequently, the coupling 
flange is pressed on to a short splined section at the tail end 
of the mainshaft, clamping the inner race of a 1, in outside 
diameter ball bearing against a distance sleeve, which in 
turn abuts against a shoulder on the shaft. The outer race 
of the bearing is pressed into the extension casting. 
Rearward of the bearing is a lip type oil seal, the housing 
of which is also a press fit in the extension; the seal bears 
on the periphery of the flange boss. A castellated nut and 
a split-pin secure the flange on the shaft. The nylon skew 
gear for the speedometer drive is now sited 2} in behind the 
rear joint face of the gearbox shell, whereas on the Eight 
it was immediately behind the rear bearing of the mainshaft. 


Propeller shaft and final-drive unit 

The Hardy Spicer propeller shaft is of the conventional, 
open type. Its length between the centres of the universal 
joints is 3 ft 11) in, and the tubular portion has a diameter 
and 16 s.w.g. respectively. 
movement of the 


thickness of 2; in 


absence of 


and wall 


Because of the angular 


propeller shaft, the running clearance between the shaft and 


The universal joints 
needle roller 


the chassis frame is relatively small. 
are of the latest design, embodying sealed 
bearings that require no routine maintenance throughout 
their life. 

In its general layout, the hypoid bevel final-drive unit 
closely resembles that of the Standard Eight rear axle and, 


The gearbox, of largely orthodox design, has been developed from the unit originally 


fitted to the Standard Eight car 


Changes from the earlier version include a simplification 


of the lubrication system, and the replacement of the carbon thrust ring by a ball 
bearing in the clutch: only the upper of the alternative bearings illustrated is now used 
On the latest cars, to increase rigidity, the gearbox shell is a separate iron casting 
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in fact, that fitted as standard to the Herald saloon has the 
same 4-875:1 ratio. This ratio is obtained by the use of 
an 8-tooth pinion and a 39-tooth crown wheel. For the 
coupé and convertible, models, and the saloon if the two- 
carburettor engine is fitted, a ratio of 4:55:11 has been 
adopted : a 9-tooth pinion is used, in conjunction with a 
4l-tooth crown wheel, and, of course, the vertical offset of 
the pinion axis below that of the crown wheel remains 
unchanged at jin. The two-pinion differential unit and its 
cage are identical with those previously employed. Both 
the cage and the pinion are carried in taper-roller bearings, 
the adjustment of the bearings and gear meshing being 
effected by shims, in the normal manner. 

The casing of the final-drive unit differs 
considerably from that of the live axle of the Standard 
Eight, which was of the banjo type. Externally, the 
malleable cast iron nose piece of the Herald casing is heavily 
webbed for stiffness, and it is attached to the main housing 
by eight ss in diameter bolts evenly spaced round the flange 
On the leading end of the nose piece is machined the 
mounting spigot for the front bearer, which will be 
described at a later stage. 

Cast iron is used for the main housing, on the back of 
which are two external lugs for the rear mountings. These 
mountings, too, will be described later. Machined on the 
top of the casing is a flat, recessed seating for the transverse 
leaf springs, and on each side of it is a projection of 
approximately square section. These projections are 
counterbored to receive the pressed-in outer races of the 
heavy-duty ball bearings in which the differential output 
shafts run. The nominal dimensions of the bearings are 
as follows: overall diameter, 2 in; bore, ,; in; axial width, 
fe in. 

Secured to the outboard face of each projection, by four 
in hexagon-socket screws, is the side cover, which is a 
malleable iron casting and contains a lip type oil seal. It 
has a male spigot that not only locates the seal coaxially 
with the bearing, and hence with the shaft, but also clamps 
the outer race against the shoulder in its housing. A shallow 
boss projects outward from each side cover, and is over- 
lapped by a domed dust shield that is welded to the output 
shaft. 

The output shafts are made of En.24 steel and are forged 
integrally with attachment flanges for the inboard yokes of 
the half-shaft universal joints, which are of the sealed type, 


naturally 


The pivot bolts of the trailing radius rods 
are carried in brackets attached to the 
rear outriggers of the frame and to the 
spring shackles. Bolted to the front of 
the final-drive unit is a bearer of approxi- 
mately elliptical shape; it is secured 
flexibly to brackets on the frame members 
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similar to those of the propeller shaft. Each output shaft 
is shouldered to provide an abutment for the inner race of 
the supporting ball bearing. The race is retained by a 
plain washer and a circlip on the shaft. 

For the half-shafts En.24 steel is employed, and they are 
in diameter over most of their length. At 
their inboard ends are hobbed serrations for the outboard 
yokes of the universal joints. There are 24 serrations on 
each shaft; they are of involute form and their depth is 
0-040 in. Since the half-shafts form the lower transverse 
arms of the swing-axle suspension system, the yokes are a 
press fit on the serrations, the nominal circular interference 
at the pitch line being 0-003in. Axial location of each 
spider on its shaft is effected by a } in diameter, grooved 
Mills pin, which is a driving fit in a diametral hole drilled 
through the boss of the yoke and the shaft; according to 
the manufacturers, the minimum pull-off load for the yoke, 
before the Mills pin is fitted, is 5 tons. 

The forged, En.SQ wheel hubs are taper mounted on the 
outboard ends of the half-shafts, to which they are keyed. 
Inboard of the tapered portion, each shaft has a ground 
finish for a length of 3;° in, to receive the two bearings and 
These bearings are housed in a malleable 


nominally of 1, 


their seals 


casting carrying the suspension shackle plates. The inboard 


bearing is a Torrington needle-roller unit containing 
29 rollers measuring {X}in. Its outer race has no axial 
location in the housing member and, as is usual with this 
design of bearing, the rollers run directly on the locally 
hardened surface of the shaft. 

Each outboard bearing is of the heavy-duty ball journal 
type. Its outside diameter is 2} in and its axial width is j in. 
The outer race of the bearing is clamped against a counter- 
bored shoulder in the housing by the brake back-plate, 
which is secured to the flanged outboard end of the housing 
by four in bolts. Axial location of the bearing housing 
relative to the hub member is effected by the contact 
between the inner race of the ball bearing and the inward 
extension of the hub boss; in fact, this extension is used to 
force the race into its final position. No cornering forces 
are taken by the outboard hub bearing, so heavy inter- 
ference fits are not required. The only axial forces applied 
to the bearing arise from the angularity of the spring shackle 
plates and the damper, relative to the half-shaft axis. 

Because the replenishing interval for the bearing housing, 
which is filled with hub grease, is 12,000 miles, the sealing 














Above: This view of a part-sectioned final-drive unit illustrates the 
two-point rear mounting, between brackets on the rear cross member 
of the frame, and the method of clamping the spring to the casing 


Close-up of the spring 
shackle and _half- 
shaft bearing housing 
The dust shield fitted 
on the shaft inboard 
of this housing is 
a recent modification 





arrangements are unusually thorough. Fitted in a counter- 
bore in the housing, immediately inboard of the needle- 
roller bearing, is a pressed steel sleeve containing two lip 
type seals mounted in tandem. A point of interest is that 
the seals are so arranged that over-lubrication results in the 
grease flowing through them rather than into the brake. 
Since the car was first introduced, a combined dust shield 
and flinger has been added to the assembly: it is pressed 
on to the shaft and overlaps the sleeve, which projects 
slightly from the bearing housing. 

A third lip type seal is installed outboard of the ball 
bearing. It is pressed into a housing having an extended 
flange, which is sandwiched between the bearing housing 
and the brake back-plate. The seal bears on the boss of 
the hub member, the surface of which is locally ground. 
Completing the sealing layout is a pressed steel shroud, of 
part-conical form. The base flange of this shroud is 
clamped to the outer face of the back-plate by the four 
Ys in diameter bolts already mentioned, and its crown is 
pierced for running clearance over the hub _ boss. 
Immediately inboard of the shroud, the boss has a shallow 
circumferential rib to act as a thrower in the event of grease 
seepage past the lip type seal. Any lubricant flung off is 
trapped by the shroud, from which it can escape through 
a hole drilled in the back-plate. 

Mild steel sheet of 10 s.w.g. is employed for the fabricated 
front bearer member of the final-drive unit. This member, 
which is clearly shown in an accompanying illustration, is 
of roughly elliptical shape, with the major axis horizontal. 
An interesting feature of the design is the change of section 
from purely a web at the middle, to a channel—arrived at 
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by giving a 90 deg bend to one edge of the main pressing, 
and welding on a flange near the other edge—and then to 
an inverted L section at the ends. Towards each end, the 
flanges of the channel portions converge to form a double 
thickness at the top of the inverted L section. 

The bearer member is pierced in the middle of its web 
to enable it to fit over the spigot on the nose piece of the 
final-drive casing. It is attached by four * in set-screws 
that enter holes drilled and tapped in bosses on the nose 
piece. At its outboard ends, the member is mounted below 
two brackets projecting inward from the frame _ longi- 
tudinals. The domed heads of the two {in diameter 
attachment bolts are welded to the upper faces of the 
brackets, and their shouldered shanks project downward, 
through the flanges of the bearer. 

To provide a degree of resilience in the mounting, thick 
rubber buffers are sandwiched between the bearer and the 
brackets. These buffers are of the spigoted type, and the 
spigots enter the holes in the bearer, thus preventing metal 
to metal contact. Below each flange of the bearer, a thinner, 
plain rubber buffer is fitted on the bolt, followed by a plain 
washer and a Nyloc nut. Tightening of the nut pulls the 
washer against the shoulder of the bolt, and so compresses 
the buffers by the desired amount. 

The rear mounting of the final-drive unit is more 
orthodox. Welded to the upper and leading faces of the 
rear cross member of the frame are two pairs of brackets 
of arrow-head shape. They are 14 s.w.g. pressings having 
a shallow channel section; the flanges of each pair face 
mutually outwards. Between the brackets fit the two lugs 
on the rear of the final-drive casing. These lugs have 1} in 
bores to accept the outer sleeves of the Metalastik bonded 
rubber mounting bushes. The outer sleeve of each bush 
is shorter than the inner sleeve, thus ensuring that it does 
not foul the brackets when the inner sleeve is clamped 
between them. Bolts of 1s in diameter pass through the 
bracket holes and the inner sleeves, and are fitted with 
plain washers and Nyloc nuts. 


Rear suspension 

One of the outstanding design features of the Herald is, 
of course, the independent rear suspension. Although the 
potential advantages of such suspension over a live axle are 
widely appreciated, a brief recapitulation will be of interest. 
In the first place, the lower unsprung weight results in a 
better ride, and ensures that the wheels are kept in more 
constant contact with the road. This improvement in wheel 
adhesion, which is aided by the absence of axle tramp, or 
wheel interaction over bumps, enhances the cornering and 
braking powers of the vehicle. The benefits are naturally 
more pronounced on rough roads than on smooth, but the 
Herald was designed with the export market very much 
in mind. 

Additionally, the use of independent rear suspension 
should obviate the detrimental torsional effects that can and 
do occur with most live axle layouts. One of these is the 
“wind-up” of springs during acceleration or braking. The 
other is the tendency of propeller shaft torque reaction to 
rotate the axle about the shaft axis, thus giving differential 
vertical reactions at the wheel. Wind-up can cause 
judder or tramp on cornering, and can increase the likeli- 
hood of the wheels spinning on acceleration or locking 
during braking. The torque reaction of the propeller shaft, 
on the other hand, can result in loss of traction and in 
differences between the handling characteristics under 
power on left- and right-hand bends. 

Since the final-drive unit is carried on the sprung portion 
of the vehicle, it is possible to eliminate the hump in the 
rear seat pan that is usually necessary to clear the nose 
piece of a live axle on full bump. Thus, the effective width 
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of comfortable seating is increased. Alternatively, the 
height of the seat pan may be reduced, to increase the head 
room or permit a lower roof line. Further advantages in 
this respect are that the boot space can be increased and 
the depth of the propeller shaft tunnel appreciably reduced 
This last change material and facilitates interior 
layout. 

After it had been decided that independent rear suspen- 
sion should be employed on the Herald, the Triumph design 
team was faced with the problem of deciding which layout 
offers the best compromise between technical merit, robust- 
ness, and ease and economy of manufacture. Several 
possible arrangements were therefore investigated. The 
swing axle type made an immediate appeal on account of 
its simplicity and the relatively low cost resulting from the 
use of only one universal joint, without a sliding coupling, 
on each half-shaft. 

It was duly decided to adopt such a layout, but a number 
of factors had to be considered in evolving a suitable 
geometry. The first of these were the two conflicting swing 
axle effects. One is that, in theory, body roll should result 


saves 


in the wheels leaning the opposite way to the body; in other 
words, they should lean into a corner, thus increasing their 
cornering power, with a consequent understeering tendency 


of the car. 

However, the moment applied to the outside wheel by 
the cornering force, as the corner is entered, causes that 
wheel to adopt an outward lean. It follows that the rear 
of the car is lifted by the half-shaft on that side, and the 
cornering power is reduced from its theoretical value. The 
result of this reduction is an oversteering tendency, and the 
effect is magnified by the high roll centre inevitable with 
the basic swing axle layout. It follows that a positive 
camber of the wheels in the normal static load position is 
disadvantageous, because it results in a higher roll centre 
than does zero or negative camber. 

A trailing or nearly trailing radius rod is, obviously, the 
lightest and simplest means of longitudinal location of a 
wheel mounted on a swing axle. With this design, however, 
the pivot axis for the wheel is oblique, not longitudinal, so 
suspension movement tends to affect wheel alignment 
assuming that the radius rod is horizontal in the static load 
position, and that its rear end pivots about the half-shaft 
axis, movement of the wheel up or down from its normal 
position produces a slight degree of toe-in. If the wheels 


Turret brackets, bolted to the two frame 
longitudinals, carry the upper wishbones 
and upper abutments of the springs. Cars 
now in production have stiffer springs than 
those shown and another modification is 
the bridging of the arms of each of the 
lower wishbones by a light channel member 


Automobile Engineer, October 1960 


are vertical at the static load position, body roll clearly 
causes an equal toe-in of both wheels, so there is no net 
steering effect 

On the other hand, if the wheels initially have a negative 
camber—to lower the roll centre and minimize the jacking- 
up effect of the swing axle layout—the toe-in of the outer 
wheel exceeds that of the other, so roll understeer of the car 
occurs. Conversely, a positive camber of the wheels tends 
to cause roll oversteer, which is added to that resulting from 
the increased jacking-up action. By varying the positions 
of the pivots of the radius rods in relation to the half-shafts, 
however, it is possible to modify these basic effects to an 
appreciable extent, and hence to obtain the desired rear end 
characteristics 

Whatever geometry is chosen for a swing axle layout, 
consistency of handling under various conditions of load 
and rates of cornering necessitates a limited range of roll. 
This, in turn, means that the roll stiffness must be relatively 
high. In addition, the rear end effects must, of course, be 
related to the roll steer characteristics of the front suspen- 
sion and to the weight distribution of the car. 

In achieving what they regard as the best compromise in 
these various respects, the Triumph engineers have evolved 
a layout of considerable interest. The wheels have a small 
degree of negative camber in the static load position and 
are located longitudinally by slightly splayed radius rods. 
To impart a slight amount of roll understeer, the rods are 
disposed below the horizontal plane through the axes of 
the half-shafts, and trail slightly upward. A transverse, 
semi-elliptic leaf spring is employed rather than coil springs, 
because it offers several advantages in this application. Its 
method of anchorage, directly to the top of the final-drive 
casing, and by shackles to the half-shaft bearing housings, 
is simpler than would be that of coil springs. Again, it can 
react part of the braking torque and of the longitudinal 
road-forces, thus permitting the radius rods to be of 
relatively light construction. 

The spring has a length of 41 in between the centres of 
the eyes, measured under normal static load conditions, in 
which it has a slight negative camber. There are eleven 
leaves on the spring fitted to the saloon and convertible 
models, and eight on that of the coupé; all the leaves have 
a section of 1-75.) in and are made from En.45A steel. 
The spring is inverted, in comparison with those of a 
normal live axle system, and the ends of the master leaf are 
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Layout of the Herald front suspension system and the rack and pinion 
steering mechanism. Unlubricated ball-joint seatings of nylon are 
used at the top of each swivel member and in the steering linkage. 
Nylon is also used for the pivot bush of the trunnion at the bottom 
of the swivel member. The trunnion bearing has its own oil reservoir 
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rolled towards the other leaves to form the eyes. As a safety 
measure, the second leaf is curled round the eyes, with 
adequate clearance to accommodate any relative movement 
On the lighter of the two types of spring, the outer ends of 
the remaining shorter leaves have a truncated taper in width 
and on their upper surfaces; the leaves of the other spring 
have square ends and a constant thickness. 

Into the underside of the third, fourth and fifth leaves, 
near each end, are pressed circular indentations, in which 
are fitted synthetic rubber buttons to reduce inter-leaf 
friction. There are similar buttons between the master and 
second leaves, immediately inboard of the eye. The buttons 
have a diameter of 0-75in and a thickness of 0-25 in. 

A iin diameter bolt clamps the leaves together at the 
middle. In the centre of the seating face on the final-drive 
casing is a blind hole that accummodates the head of the 
bolt. The anchor plate is a pressing made of En.2A/1 steel. 
It is of rectangular form, with radiused corners, and has a 
raised peripheral flange 0-63 in deep, to resist bending. In 
the middle of the plate is a } in medial hole, to clear the nut 
of the spring clamping bolt. The plate is pulled down by 
six {in diameter studs screwed into the casing. Four of 
the studs are sited near the corners of the plate, but the 
other two—disposed one on each side of the spring—are 
staggered in relation to the longitudinal centre line of the 
vehicle. This staggering is to provide a greater vertical 
thickness of wall into which the studs are screwed. 

In the spring eyes are bonded rubber bearings of Meta- 
lastik or Silentbloc manufacture, having inside and outside 
diameters of 1% in and 1 in respectively. The inner sleeves 
of the bearings are longer than the outer sleeves, to provide 
clearance between the spring eyes and the shackle plates 
Each shackle consists of two side plates, which are pressed 
from 10 s.w.g. En.2 material, and are of channel section 


which widens locally a litthe below their centres. This 
swelling is to accommodate the pivot bolt that passes 
through a boss on the half-shaft bearing housing. In the 


case of the leading plate, it also accommodates the channel 
bracket carrying the pivot of the trailing end of the radius 
rod. 

A 1s in diameter bolt passes through the inner sleeve of 
each spring eye bearing and through holes in the shackle 
plates, the adjacent faces of which are locally reinforced by 
welded-on washers. Completing the assembly are a plain 
washer and a Nyloc nut. The pivot bolt mentioned in the 
previous paragraph also has a diameter of rin. On it is 
mounted a steel sleeve which passes through a two-piece 
flanged bush, one portion of which is fitted from the front 
and the other from the rear, into the bore of the boss on 
the bearing housing. Rubber rings are fitted over the 
flanges of the bushes, and abut against the shackle plates, 
to exclude foreign matter. Again, a plain washer and a 
Nyloc nut are fitted to the bolt. 

The telescopic dampers, which may be of Armstrong, 
Girling or Woodhead-Monroe manufacture, have a bore of 
1 in, and are inclined inward at about 32 deg to the vertical 
in the static laden condition. At its lower end, each is 
carried on a steel pin of 3 in outside diameter. This tube 
passes through both shackle plates and is welded to them. 
The conical rubber half-bushes in the damper eye fit over 
the pin, and are pre-loaded and retained by a plain washer 
and Nyloc nut. The upper anchorages of the dampers, on 
the inclined brackets described in Part I of this article, 
embody bushes of the type just described. 

Steel tubing of jin outside diameter and 10 s.w.g. is 
employed for the radius rods. To the ends of each tube 
are welded short transverse tubes, also of 10 s.w.g. material, 
which house the Metalastik or Silentbloc pivot bearings. 
In these bearings, the rubber bushes are bonded to the 
inner sleeve only, the outer sleeve being formed by the 
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An ingenious feature 
is the Impactoscopic 
steering column. Ina 
frontal collision, this 
telescopes, owing to 
the driver's inertia, 
thereby reducing the 
risk of serious injury 





housing tube. The carrier bracket for the rear end of each 
radius rod is welded to the leading face of the appropriate 
shackle, but that for the front end of the rod is secured by 
two ;« in bolts to the rearmost outrigger of the frame. 
Viewed in plan, the radius rods are splayed outward from 
their front mountings at an angle of 15 deg to the longi- 
tudinal. Their slight upward trail, when the wheels are in 
the normal static load position, has already been mentioned. 

Since the radius rods are only splayed by a small angle, 
they exert good longitudinal control. The geometry of the 
suspension is such that the negative camber of the wheels, 
with the vehicle normally laden, is approximately 2 deg on 
the saloon and convertible models, but is zero on the coupé 
version. Other characteristics of the suspension are as 
follows: effective length of half-shaft, 17-69in; effective 
length of radius rod, 16-03 in; camber angle at full bump, 

8 deg; camber angle at full rebound, + 10 deg; maximum 
track variation, 7 in; spring rate, measured at wheel, 76 lb/in 
for the saloon and convertible, and 57 Ib/in for the coupé; 
periodicities, 66 and 67-5 c/min; roll centre heights, 13-8 
and 14-75 in; roll stiffmesses, 128 and 96 Ib-ft/deg; total 
wheel travel, 5-5 in 


Front suspension 

For the front suspension, which is manufactured by 
Alford and Alder Ltd, a basically conventional layout has 
been adopted. It comprises double transverse wishbones 
of unequal length, coil springs with coaxial dampers, and 
an anti-roll bar. However, the springs have a relatively 
small coil diameter and are inclined at a considerable angle 
to the vertical. The inclined mounting of the springs was 
adopted to minimize the bending moments in the lower 
wishbones, and the reactions at the inboard pivot bearings, 
due to vertical loads at the wheels. Following established 
Triumph practice, each upper wishbone is connected by a 
ball-joint to the appropriate steering swivel member, and 
the lower end of the swivel is carried in a trunnion bearing 
on the lower wishbone. Periodic lubrication of the suspen- 
sion has been made unnecessary by the use of rubber pivot 
bearings, and of nylon in other joints. 

On earlier production models of the Herald, the springs 
were of relatively low rate, with closely pitched coils, and 
the necessary roll stiffness was provided by an anti-roll bar 
of larger than average diameter. Current cars, however, 
have springs of a wider coil pitch, and therefore higher rate, 
and the diameter of the anti-roll bar has been reduced 
accordingly. The roll stiffness has not been significantly 
changed by the modifications and, although the ride is 
inevitably rather more firm, the company considers the 
present compromise to be the more satisfactory of the two. 

Each upper wishbone comprises two identical channel- 
section pressings, of 12 s.w.g. En.2A/1 steel, disposed with 
the flanges facing mutually outwards. The arms of the 
wishbone are curved, as viewed in plan, to provide working 
clearance over the spring, the upper portion of which passes 
between them. A hole at the inner end of each arm houses 
the welded-on outer sleeve for the pivot bearing, the rubber 
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bush of which is bonded to the inner sleeve only. This 
sleeve is clamped between flanges on the large turret 
bracket bolted to the frame longitudinal. The pivot bolts 
are 3 in diameter and are secured by stiff-nuts. 

Clamped between the outboard ends of each upper 
wishbone, by means of two ;*; in diameter bolts, is the ball- 
joint housing—an En.8D steel stamping. The ball-joint 
itself comprises a ball-pin—made of a carbon steel and 
induction hardened—and a split nylon seating. For axial 
location of the lower portion of the seating, the bottom of 
the bore in the housing is provided with a 45 deg shoulder, 





carries the trunnion housing at the lower end of the steering 
swivel member. This second bearing is of the split-bush, 
nylon type described in the previous paragraph. In this 
application, nylon is preferred to rubber because of its 
greater rigidity. Stiff-nuts of the Nyloc type are used on 
all the pivot bolts of the front suspension. 

Adjustments to camber and castor angles are readily 
effected by varying the number of shims fitted between the 
lower wishbone pivot brackets and the frame longitudinals. 
To decrease the camber angle, shims of equal number are 
added behind both brackets, whereas an increase of angle 





Left: U-bolts clamp the rack tube of the steering assembly to brackets on the frame, and the column passes through the turret bracket. 
stiffer front springs were adopted, the diameter of the anti-roll bar was reduced, to maintain the existing roll stiffness. Right: Close-up of the 
steering swivel and front brake assembly ; 8 in diameter drums are fitted to the front wheels, whereas the rear wheels have 7 in diameter drums 


the seating having a corresponding chamfer at the bottom. 

On assembly of the joint, the lower half-seating is pressed 
into the bore, after which the ball-pin is inserted from 
above. Next, the upper half-seating is pushed in until it 
contacts the ball. A plate spring is then fitted, followed 
by the retaining cap: this cap is a steel disc fitted in a 
shallow counterbore at the top of the bore and secured by 
peening of the surrounding lip. The tapered shank of the 
ball-pin is carried in a lug at the upper end of the steering 
swivel. Between the shank and the housing is a synthetic 
rubber sealing gaiter. 

To enable the lower wishbones to resist longitudinal 
loads and brake torque, the pivot bearings of each are much 
more widely spaced than those of the upper wishbones. 
Again, the arms are 12 s.w.g. En.2A/1 steel pressings of 
channel section, and the anchor bracket for the anti-roll bar 
is welded to the leading one. Originally, the arms were 
separate components, but the strength of the wishbone 
assembly has been increased by the incorporation of a 
welded-on, channel-section member that bridges them near 
their inboard ends. 

The pivot bearings at the inboard ends of the arms are 
now of the same type as those of the upper wishbones. On 
earlier cars these bearings incorporated flanged half-bushes 
of nylon, but a change to rubber was made after a few 
months of production, in the interest of quiet operation. 
The inner sleeve of each bearing is clamped between the 
ears of a bracket bolted to the frame longitudinal. 

Bridging the outboard ends of the arms of each lower 
wishbone are the inner sleeves of two additional pivot 
bearings. The more inboard of these bearings is that for 
the lower end of the suspension spring and damper 
assembly; it is of similar type to those fitted to the inboard 
pivots of the wishbones. Outboard of it is the bearing that 
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necessitates the removal of shims, again of equal number. 
If the castor angle is to be increased, shims are removed 
from behind the leading bracket or fitted behind the trailing 
bracket. Since an alteration to the castor angle also affects 
the camber, both angles must be checked after this opera- 
tion, and a further adjustment made if necessary. 

Manganese-bronze is employed for the trunnion units, 
which embody threaded swivel bearings; the thread has 
10 t.p.i. and its outside diameter is }in. The female thread 
is formed directly in the trunnion, and the male thread is 
machined on a downward projecting spindle integral with 
the swivel member. Ample surface area to resist wear is 
afforded by the thread engagement length of 1} in. 

The spindle just mentioned has a } in diameter axial hole 
which, together with the space at the bottom of the bore 
in the trunnion, forms an oil reservoir for the lubrication 
of the threads. At the top of the hole is a radial drilling, for 
filling purposes; it is normally closed by a screw-in plug. 
To retain the oil and to exclude dirt and water, a synthetic 
rubber shroud, of umbrella type, is fitted round the shank 
of the spindle. 

An interesting feature of the steering swivel members, 
which are En.8Q steel forgings, is the use of sturdy gusset 
webs between the upward projections, which carry the ball- 
pins, and the mounting bosses for the wheel stub axles. 
The stub axles themselves are manufactured also from 
En.8Q steel; each is taper mounted in its swivel member 
and is secured by a 4in U.N-F. stiff-nut. 

For the coil springs, En.45A wire of 0-45 in diameter is 
used. The outside diameter of the coil is 3-58 in and each 
spring has 9$ effective turns. A free length of 11-7 in and 
an installed length of 7-8 in, normally loaded, are quoted 
by the manufacturers. The spring rate is 203 lb/in, which 
is equivalent to 85 1b/in at the wheel; a total wheel travel 


Automobile Engineer, October 1960 

















of 6} in is available. At its lower end, each spring seats 
in an annulus welded, or retained by split rings, to the 
body of the telescopic damper, near its lower end. A 
cupped pressing, bolted to the turret bracket on the frame, 
forms the upper abutment of the spring. The dampers, 
Woodhead- 


which again are of Armstrong, Girling or 
Monroe manufacture, have a lin bore and embody both 
the bump and the rebound stops. As has already been 


indicated, their bottom mountings are of the rubber bush 
type, whereas sandwich type mountings are employed at 
the top. 

The anti-roll bar is made from En.42 or 44 steel, and its 
diameter is {4 in. It is carried in rubber bushes clamped 
to the underside of the upswept, frontal extensions of the 
frame longitudinals. The outer portions of the bar are 
semi-trailing, and the rubber bushed ends are connected 
to the lower wishbones by short vertical links; at the top 
of each link is a ball-joint, the pin of which is bolted to the 
bracket on the wishbone front arm. A slight inward crank 
is given to each semi-trailing portion of the bar, to bring 
it clear of the tyre on full lock. 

This suspension system has the following 
dimensions: castor angle, + 4 deg; camber angle, normally 
laden, + 2 deg; camber angle at full bump, —3 deg; camber 
angle at full rebound, - 5} deg; swivel inclination, normally 
laden, 6} deg; offset of swivel axis from centre of tyre 
contact area, 1-3in; total track change from static load 
position to full bump, 1-5 in; effective length of suspension 
upper wishbones, 7-75 in; effective length of suspension 
lower wishbones, 10-13 in; roll stiffness, 213 lb-ft 
centre height, 6-5 in; periodicity, 78 c/min 


principal 


deg; roll 


Steering 

The rack-and-pinion steering gear, also made by Alford 
and Alder, is of orthodox design. To permit a simple and 
direct layout, with the attendant advantage of a well raked 
column, the rack unit is mounted ahead of the engine, 
immediately behind the radiator; it is clamped by U-bolts 
to brackets welded to the frame longitudinals. The pinion 
housing is situated well inboard, in order to provide an 
exceptional lock, while maintaining satisfactory steering 
It is, in fact, only about 8in from the longi- 
As a result, the steering column is 


geometry. 
tudinal axis of the car. 
inclined outward as well as upward, to bring the wheel into 
the required position. Owing to the length of the column, 
however, the lateral inclination is only about 4) deg 

In order to accommodate the lateral offset, the 
the pinion have the appropriate helical angle, while those 
of the rack are perpendicular to its axis. Where left-hand 
steering is fitted, the pinion helix angle is of the opposite 
hand, as also is the pinion housing. En.8D steel is employed 
for the rack, and En.352A for the pinion, which has 7 teeth 
of involute form and with a d.p. of 12. The rack has 29 
teeth, to cater for the 3} turns of the steering wheel from 
lock to lock; limit stops are embodied between the rack 
and its tubular casing. Since the turning circle is only 25 ft 
—remarkably small for a car of 7ft 7! in wheelbase and 
4ft track—the steering is not as low geared as would at 
first appear. 

The pinion housing is an aluminium casting, and the 
rack tube is constructed of 14 s.w.g. mild steel, butt welded 
and drawn. Supporting the pinion shaft are two sintered 
copper-iron bushes of the oil impregnated type. To avoid 
backlash, and the excessive transmission of road reactions 
back to the steering wheel, the rack is pressed downward 
on to the pinion by a spring loaded plunger, the friction 
loading of which is adjustable by means of shims. At the 
end of the tube remote from the pinion, the rack slides in 
a Clevite bush. 

Screwed on to each end of the rack is the steel housing 


teeth of 
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for the ball-joint attaching the rack to the steering link. 
The outboard portion of the ball socket is machined in the 
housing, but the inboard portion is a steel cup. A shallow 
axial hole, drilled in the end of the rack member, houses 
the spring that keeps the cup in contact with the ball. The 
housing is secured to the rack by a lock nut. Sealing of the 
complete rack and pinion unit, which is lubricated by 
grease, is effected by means of two convoluted gaiters of 
synthetic rubber. Each gaiter is clipped at one end to the 
rack tube and at the other to the link. 

The ball of this joint is forged integrally with the En.8D 
link and is hardened. Tracking of the wheels is accom- 
plished in the usual way, by screwing the links into or out 
of their outboard end-pieces. The steering levers, stampings 
of En.16T steel, are secured by two bolts to the 
appropriate steering swivel member. They project forward 
of the axes of the wheels, and each carries a taper mounted 
ball-pin at its leading end. This ball-pin seats in a nylon 
socket in the end-piece of the steering link; the socket is of 
similar design to that on the upper wishbone. The layout 
of the steering links and rack is such that the 
geometry approximates to Ackerman up to moderate 
steering angles; it then passes through parallel to reverse 
Ackerman geometry at full lock. Tyre is not sig- 
nificantly affected by this arrangement, since the extremes 
of lock can be used only The maximum 
back and front locks are respectively 48 and 50} deg 

An ingenious and praiseworthy safety device is embodied 
in the steering column. This which has been 
patented, is well described by its name—Impactoscopic- 
since it enables the column to telescope under heavy frontal 
impact, thus greatly reducing the risk of the driver’s sus- 
taining a chest injury from the steering wheel, in the event 
The lower portion of the column is a solid 
steel bar, of circular section. A flat is formed on the upper 
7 in of its length and this portion is enclosed in a steel tube; 
the bar is a sliding fit in the tube, which forms the upper 
and rotates in steel-backed nylon 
rubber inside a stationary tube 


each 


levers, 


wear 


at low speeds 


dev ice, 


of an accident 


portion of the column 

bearings mounted in 

clamped to the dash 
Below the lower end of the stationary tube, the rotatable 


tube is slotted transversely to expose the flat on the bar. 


Much of the Herald's electrical equipment can be seen here. The 


heater assembly, a standard fitment, does not impair accessibility; 


its fresh air intake grille is just in view on the top of the scuttle 





401 








In the original design, a curved spring plate fitted into the 
slot and was bolted to a half-clamp embracing the whole 
of the unslotted circumference of the tube. Since the flat 
on the bar stood slightly proud of the half-clamp, the bar 
and ihe tube rotated as one. Relative axial movement 
between the two components was resisted only by the 
friction between the plate and the flat. In the latest layout, 
the same principle is employed, but the spring plate is 
replaced by a rigid one, in the middle of which is a 
hexagon-socket grub screw, with a lock nut. The screw is 
tightened on to the shaft with a specific torque, an arrange- 
ment that gives a closer control over the friction grip than 
did the earlier method. 

Sufficient grip is applied by the grub screw to ensure that 
there can be no axial movement between shaft and tube 
in normal driving, or even under deceleration forces of up 
to 2g. On more rapid deceleration, however, the inertia of 
the driver is sufficient to overcome the clamping friction, 
and the column will telescope. The total range of travel 
permitted by this arrangement is approximately 6} in, of 
which up to 4 in from the fully extended position is 
available for adjustment to suit the steering wheel position 
to the driver’s stature and preference. It is not recom- 
mended that any more of the travel be used in this way, or 
the amount left for an emergency would be insufficient to 
afford worthwhile protection. 


Wheels and brakes 

Pressed steel disc wheels of conventional design and 
having a four-stud mounting, are fitted to the Herald. The 
rims have a diameter of 13 in and a section width of 3-5 in. 
Dunlop 5-20-13 in tubeless tyres are the standard equip- 
ment. For normal running, with two occupants, the recom- 





SPECIFICATION 


TRANSMISSION : Single-dry-plate clutch, 6$ in diameter, with 
hydraulic actuation. Four-speed gearbox having synchromesh on 
top, third and second gears. Remote floor type manual control. 
Ratios : top, 1:1 ; third, 1-454: 1 ; second, 2-46 :1 ; first and 
reverse, 4-271: 1. Dry weight, 51:3 Ib, complete with clutch 
slave cylinder and throw-out assembly, gear change mechanism, 
and rear extension and mountings. Fixed length open propelior 
shaft with sealed needle roller bearing universal joints. Hypoid 
bevel final-drive unit carried on chassis frame, driving wheels 
through fixed length half-shafts having sealed needle roller bearing 
universal joints at inboard ends only. Ratios : 4-875 :1 with 
single-carburettor engine ; 4:55 : 1 with two-carburettor engine. 
Speeds per 1,000 r.p.m. in top gear, 13-3 and 14-2 m.p.h. respec- 
tively. Dry weight, less universal joint spiders and front bearer, 
49-5 Ib. 

SUSPENSION : Front, double transverse wishbone links, having 
coil springs mounted coaxially with telescopic dampers. Rear, 
independent, swing axle type, with transverse semi-elliptic 
spring and trailing radius rods ; telescopic dampers. Weight of 
complete rear axle and suspension assembly, including wheels 
and tyres, 180-5 Ib. 

STEERING : Rack and pinion. 3} turns of steering wheel from 
lock to lock. Turning circle, 25 ft. 

BRAKES : Hydraulic. Front brakes have 8 in diameter drums 
and two leading shoes ; rear brakes have 7 in diameter drums 
and leading and trailing shoe layout. Lining width, front and 
rear, 14 in ; total swept area, 117-8 in®. Mechanically actuated 
hand brake. 

WHEELS : Steel disc type with four-stud attachment and 3-5 in 
wide rims. Tubeless tyres, 5-20—13 in. 

DIMENSIONS : Wheelbase, 7 ft 74 in. Track, front and rear, 4 ft. 
Overall length, 12 ft 9 in. Overall width, 5 ft. Overall heights : 
saloon, 4 ft 4 in ; coupé, 4 ft 34 in ; convertible, 4 ft 4 in (4 ft 04 in 
with head lowered). Ground clearance, 6} in. Frontal areas : 
saloon, 16:13 ft? ; coupé, 16-02 ft® ; convertible, 16-1 ft’. 
Kerb weights with 7 gal fuel : saloon, 1,778 |b ; coupé, 1,715 Ib ; 
convertible, 1,743 Ib. Weight distributions : saloon, 52-:0/48:0 
per cent ; coupé, 53-9/46-1 per cent ; convertible, 53:3/46:7 per 
cent 











mended pressures for all three models are : front, 19 Ib/in?; 
rear, 24lb/in*. If a full load is carried in the saloon or 
convertible, the rear tyre pressure should be raised by 
4 |lb/in*. 

Little comment is called for regarding the Girling 
hydraulic braking system of the Herald, since it follows 
normal practice. At the front, a two-leading-shoe layout is 
employed, and the drum diameter is 8 in; the rear brakes 
have 7in diameter drums and a leading and trailing shoe 
disposition. In each case, the lining width is 1} in. The 
master cylinder is mounted on the front face of the dash, 
alongside the similar cylinder for the clutch, and is actuated 
directly by a pendant pedal. Lining and swept areas, 
respectively 72 and 117-8 in*, should be adequate for the 
weight and performance of the vehicle. 

The handbrake lever, which is relatively short, is mounted 
almost horizontally on the transmission tunnel, between the 
front seats. It is thus equally convenient for cars having 
right-hand or left-hand drive. The lever is connected by 
a longitudinal cable, enclosed by the tunnel, to the end of 
a transverse relay lever mounted a short distance ahead of 
the final-drive unit. Pivoting on this lever, about midway 
along its length, is a compensating bracket. Viewed in 
plan, this bracket has the approximate shape of a Y, the 
arcuate arms of which form a guide for the mid-portion of 
the single cable that actuates both brakes; the pivot is on 
the leg of the Y. 

To the rear of the compensating bracket, the two runs 
of the cable diverge, at an angle of about 30 deg, as far as 
the front mounting of the final-drive unit. Here, each run 
passes through an arc-shape, tubular conduit, beyond which 
its direction is transverse. At each end of the cable is a 
clevis for attachment to the operating lever on the brake 
back-plate. To allow compensation for stretch, this cable 
is adjustable at its right-hand end. Adjustment is also 
provided at the leading end of the short cable between the 
hand lever and the compensating bracket, thus facilitating 
the correct setting of the relay lever. 

The four-bolt attachment of the rear brake back-plates to 
the hub assemblies was mentioned earlier, in the section 
on the final drive. Four bolts also attach each front back- 
plate to the flange of the steering swivel member. Two of 
these bolts serve the secondary purpose of attaching the 
steering lever to the swivel. 


Electrical equipment 

As would be expected, the bulk of the standard electrical 
equipment is of Lucas manufacture; the exceptions are the 
sparking plugs, heater and horns. The M35G starter motor 
occupies the conventional position on the left-hand side of 
the crankcase. Its pinion has 9 teeth, and there are 117 
teeth on the flywheel ring. The C40-1 generator has a 
maximum output of 22 amps at 2,050 to 2,250 r.p.m; it is 
driven at 1-355 times engine speed by the single V-belt that 
also drives the water pump and fan. Controlling the 
generator Output is a normal current-voltage regulator, 
having the type designation RB.106/ 2. 

The DM2P4 distributor, which has a relatively high and 
slightly inclined mounting on the left of the engine, has 
centrifugal and vacuum automatic control of the advance 
and retard mechanism. As was mentioned in Part I of this 
article, the advance characteristics differ between the single- 
carburettor and two-carburettor versions of the engine. 
Since the coil is mounted on the dash, just to the left of the 
engine, its lead to the distributor is short. The sparking 
plugs are Lodge type HLN. 

Alongside the coil is the BT7A battery, which has 
capacities at the 10-hour and 20-hour discharge rates of 38 
and 43 amp-hr respectively. F700 Mark VI headlamps are 
standard equipment and, for use in this country, are fitted 
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Right: Below the headlamps, which have 
bezels of an unusual shape, are the turn 
indicator and sidelamp groups. Far right: The 
rear lamp and turn indicator units form 
continuations of the bumper over-riders 


with 50/40 watt bulbs, with left-hand dipping. Appropriate 
alternative bulbs, with right-hand or vertical dipping, are 
supplied on cars for export. Flashing type turn indicators 
are embodied in the side and rear lamp groups, in the now 
conventional manner. 

Continental practice is followed in respect of the lighting 
controls. On the facia is the three-position master switch. 
When this is in either of its two “on” positions, current is 
fed to a selector lever, conveniently mounted below the 
steering wheel, on the left-hand side of the column; in the 
second of these positions, the instrument lighting is also 
brought into circuit. The selector lever, too, has three 





positions, giving side lamps or headlamp main or dipped 
A similar lever on the right of the column controls 
the turn indicators 


beams. 


A 3} kW heater is standard equipment on all three 
models; it is of the fresh-air type, drawing in air through a 
grille in the bonnet top. Either a Smiths or a Delaney 
Gallay unit may be fitted, according to availability, the two 
being interchangeable. Another standard item in the 
specification, unusual in a car of this class, is windscreen 
washing equipment, of Sydney or Tudor manufacture. The 
two Clear Hooter type 725 wind-tone horns are mounted 
ahead of the radiator, one being sited on each side. 





Machine Tool Research 


A NEW Research Association is now in process of formation 
specifically to serve the British machine tool industry. It 
is sponsored by the Machine Tool Trades Association, who 
took a leading part in the establishment of the Production 
Engineering Research Association nearly twenty years ago. 
The new Research Association will administer funds con- 
tributed by the industry for the purpose of co-ordinating, 
accelerating and initiating research projects for the benefit 
of machine tool design and production. To this end, all 
appropriate and available existing research facilities through- 
out the country will be used. 

Thus, results from a wide range of research projects will 
become more quickly available to the industry than would 
be possible if the Machine Tool Industry Research Associa- 
tion were to wait for the erection and equipment of their 
own laboratories. An early and useful effect will be the 
acceleration of work on machine projects at present 
proceeding at Research Associations, Universities, Govern- 
ment establishments and privately owned laboratories. 

New work will be contracted out to such establishments, 
under the supervision of a Director of Research, of the 
highest qualifications, who will be appointed at an early 
date. Approximately 100 manufacturers of machine tools, 
and those in closely allied industries, have undertaken the 
financing of the new Research Association for a minimum of 
five years. It is the intention to apply for assistance to 
the Industrial Grants Committee, which is organized by 
the Department of Scientific and Industrial Research. 


tool 


Chromium Plating 


IN THE March issue of Automobile Engineer, reference 
was made to improvements in the techniques used in the 
U.S.A. for chromium plating. Since that issue went to 
press, information has been received regarding the plating 
on all cars and commercial vehicles now being manufac- 
tured by the Chrysler Corporation. In comparison with 
the plating on earlier vehicles, the latest finish is said to 
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provide double the resistance to corrosion and to be less 
susceptible to accidental damage. These advantages are 
obtained by the use of a heavier nickel coating, which is 
in two layers: one, comprising 75 per cent of the total, is 
bright and the other is semi-bright. 

This technique is employed to obtain the advantages of 
both forms of nickel. The grain of semi-bright nickel is 
disposed perpendicular to the surface of the article, whereas 
that of bright nickel is parallel to the surface. Also, the 
semi-bright form is considerably more ductile than the 
The perpendicular grain structure gives the greater 
corrosion resistance, and the ductility ensures that this 
resistance is not adversely affected by moderate bending. 
On the other hand, the amount of bright nickel is sufficient 
to make buffing unnecessary before the application of the 
chromium layer. In the case of components of zinc-base 
illoy, an undercoating of copper is deposited before the 
nickel, but that coaiing is not required on steel items such 
as bumpers. 

There is no doubt that a real effort is being made in the 
U.S.A. to improve chromium plating. In view of the large 
amount of this decorative finish that is still used on 
American vehicles, this is obviously a desirable develop- 
meuit Since the newer processes can reasonably be 
expected to cost more than their predecessors, it will be 
interesting to see whether the alternative materials, stainless 
steel and aluminium continue their penetration of the market. 


other. 


Rover with Powered Steering 


POWER-ASSISTED steering is to be available as an 
optional extra on the 196] version of the Rover 3 Litre car. 
The unit adopted is the Hydrosteer integral tvpe described 
in detail in the May 1960 issue of Automobile Engineer. 
Examples of the 3 Litre car fitted with this equipment were 
first exhibited at the recent Paris Motor Show, and they 
will, of course, be appearing at the London Show later this 
month. A Hobourn-Eaton roller type hydraulic pump, driven 
from the crankshaft rear end of a through-drive generator, 
comprises a standard part of the installation in the vehicle. 
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COIL 


Atruovucu the Coil Spring Federation Research 
Organisation was established as long ago as 1945, it has 
not hitherto had its own laboratories. Until 1957, all its 
research work was carried out on an extra-mural basis at 
the universities. Some accommodation was then provided 
at the Sheffield laboratories of the British Iron and Steel 
Research Association, with which the C.S.F.R.O. has always 
been closely connected. As the volume of work increased, 
it became necessary to enlarge both the space and the 
facilities for controlled research. Consequently, a new 
laboratory block has recently been built, on a site adjoining 
the B.I.S.R.A. establishment, and it was formally opened 
on the 24th March by Sir Harry Melville, K.C.B., F.R.S., 
the Secretary of the Department of Scientific and Industrial 
Research. 

The C.S.F.R.O. now has a membership of nearly 100. 
About half of this total are spring manufacturers, and 
therefore qualify for full membership; the remainder, 
associate members, are in the supplier or user industries. It 
is expected that the number of associate members will 
increase as the research programme in the new laboratories 
gets under way. The Organisation already gets an annual 
grant from the D.S.I.R., but its growth may soon be 
sufficient for it to be granted full Research Association 
status, thereby taking its place among over 40 such associa- 
tions in the Government scheme. 

On the ground floor of the new two-storey block are the 
reception hall, heavy fatigue testing and mechanical testing 
laboratories, electroplating laboratory, workshop and store, 
and also the heat treatment which contains a 
number of fully instrumented electric furnaces. The first 
floor comprises office accommodation, conference room, 
physics laboratory and laboratories for the preparation, 
etching, microscopical examination and photomicrography 
of metallographic specimens. 

In the fatigue and mechanical testing laboratories, which 
cover more than half the ground floor area, is a comprehen- 
sive range of machines for testing large and small springs, 
specimens and wire. Among the interesting structural 
features of the section for heavy fatigue testing are the 
measures taken to prevent the transmission of vibration to 
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The largest of the fatigue machines are 
two for testing heavy-duty springs. Each 
is driven by a 124 h.p. electric motor and 
can accommodate up to nine springs; the 
maximum dynamic load is 9 tons. Behind 
can be seen two machines for testing bars 
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C.S.F.R.O. Laboratories 
Situated at Sheffield 


SPRING RESEARCH 


the remainder of the structure. The foundation blocks of 
the machines are insulated from the concrete floor by a 4 in 
thickness of Mascolite material, a similar thickness of which 
is used between the floor and the wall foundations. Between 
the walls and the floor above this laboratory is additional 
Mascolite material, }in thick. Soundproofing between the 
laboratory and the entrance hall is effected by double doors, 
and all the windows are double glazed for the same reason. 

Among the more unusual fatigue testing machines are 
two for work on large springs. Each of these machines, 
powered by a 123 h.p. electric motor, can accommodate up 
to nine springs at a time, and can apply a dynamic load of 
up to 9 tons. As can be seen from the accompanying 
illustration, the springs are installed in canisters carried 
radially above a nonagonal, horizontal bed plate. By means 
of swivel pins, the inner ends of the canisters are attached 
to a throw-plate on the crankpin of a crankshaft. The axis 
through the journals of this crankshaft is coincident with 
the vertical axis of the bed plate. As the crank rotates, it 
applies a reciprocating load to the springs: it is driven at 
140 r.p.m. by the motor and reduction gearing. 

On to the outer end of each canister is screwed a cap, 
which forms one abutment for the spring. The inner 
abutment comprises a phosphor-bronze disc, which is 
attached to a guide rod passing through the spring and the 
end cap. There is sliding clearance between the disc and 
the canister, and between the rod and the cap. The outer 
end of the guide rod is screwed into a trunnion that swivels 
in half-bearings mounted in a lever, which is of fabricated 
construction. 

This trunnion is positioned near one end of the lever, 
which rests against a vertical knife-edge carried in a bracket 
bolted to the body of the machine. The load applied by the 
test spring is resisted by a nest of balancing springs at the 
other end of the lever. In series with the motor circuit is a 
switch controlled by this balanced system. The required 
minimum load on the test spring is adjusted by screwing 
the guide rod into or out of the trunnion, after which the 
balancing springs are adjusted to counteract that load. If 
the minimum load should decrease during the test, due to 
setting or failure of the test spring, the balancing springs 
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operate the switch, and the motor is stopped. Two types 
of spring canister are employed: in one 
maximum spring size is 41 in X 4% in outside diameter, and 
in the other it is 15/4 in X 6} in outside diameter. 

Small coil springs are fatigue tested in batches on high- 
speed machines that, in essence, consist of a camshaft and 
two opposed series of tappets, through which the recip- 
rocating loading is applied to the springs. A stroboscope 
is used where necessary to study the behaviour of the 
springs in action. Speeds of up to 4,000 c/min are 
obtainable. On these machines, an ingeniously simple 
device is employed to stop the motor when a spring fails 
This device comprises an insulated tube containing a 
spring-loaded ball, which is connected to a low-tension 
electricity supply. In the end of the tube remote from the 
spring is a metal cap. Normally, the spring in the tube is 
compressed by an insulated plunger, the rod of which 
passes through the metal end cap and is loaded by the test 
Failure of the test spring results in the ball-spring 
This 


instance the 


spring. 
pushing the ball along the tube against the end cap 


contact completes the electrical circuit to the cut-out relay 


Above: A considerable amount of research 
work has been carried out on the effect 
of shot peening. The apparatus shown here 
automatically revolves the item while it 
is being traversed with the stream of shot 


Right: A general view of the furnace room 
in the heat treatment section of the new 
laboratories. All the furnaces are electric 
and relatively large items can be treated 
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Other machines are used to investigate rotating and 
bending fatigue in spring wire, torsional fatigue in cylin- 
drical specimens, and the hardness, tensile and torsional 
properties of various spring metals. In view of the marked 
effect of shot peening on the fatigue life of springs, special 
peening equipment has been installed: the plant auto- 
matically rotates the object under treatment while traversing 
it with the shot stream. Two interesting techniques have 
been evolved in connection with shot peening. One of these 
is for measuring the intensity of the peening: the peening 
is applied to one side of a flat strip of carbon steel, and the 
compressive stresses induced by it cause the strip to bow. 
The deflection is measured by a gauge and is a function of 
the peening intensity 

The second of the techniques is for the measurement of 
the stresses induced by shot peening. A cylindrical bar is 
peened, as a result of which its length is slightly increased. 
This increase in length is measured, after which the 
specimen is subjected to repeated etching processes, to 
remove successive layers of metal from the surface. The 
induced compressive stresses are thus released step by step 
At each stage, the change in length of the bar is determined, 
and from the dimensional changes it is possible to compute 
existing in the specimen before 


the stress distribuuon 


the etching process commenced. 


Programme of research 

The general research programme is formulated by the 
Research Committee from proposals submitted by members 
This method ensures that effort is concentrated on those 
problems of real importance to the industry. At present, 
the programme comprises ten projects, a brief survey of 
which is given in the following paragraphs. 

A considerable influence is exerted on the physical 
properties of spring steels by their hardenability. Investiga- 
uon is therefore being made of this influence in relation to 
and dynamic torsional properties of various 
materials. Also, the heat treatments necessary to provide 
the optimum hardenability are being determined. The 
Fighting Vehicle Research and Development Establishment 
has sponsored an allied project, which is to study the effects 
of the type of material, heat treatment and surface treatment 
on the fatigue life of heavy-duty springs. Some of the 
springs employed on fighting vehicles are of a considerable 
size, and the heaviest manufactured for these tests have 
the following particulars: length, 20 in; outside diameter, 
4} in; bar diameter, 1 in; rate, 1-35 tons/in, 

Since stainless steels are coming into increasing use for 
special-purpose springs, the effect of cold work and low- 
temperature heat treatments on the physical properties of 
wires of these materials is being studied; also, the tensile and 


the static 











One of two machines used for the batch testing of small springs, of 
the type used on engine valves. The load is applied by a camshaft 
and tappets, and a spring failure automatically stops the machine 


torsional properties are being correlated, and the creep 
characteristics determined. ‘Titanium is another material 
for which more spring applications are being found. In 
this connection, there is a project to investigate the torsional 
fatigue properties of titanium alloy wires that have been 
subjected to cold work or given heat treatment that makes 
them suitable for use as springs. 

Shot peening equipment, already mentioned, is being 





currently used for investigation of the variation in fatigue 
properties obtained with different types and sizes of shot, 
and with different velocities and periods of peening. It is 
generally known that the reduction of fatigue life owing to 
corrosive conditions can be counteracted by giving a spring 
a protective, non-metallic coating, such as p.v.c. or nylon. 
The effects of such coatings are being studied extra-murally 
at the Imperial College of Science and Technology, London 
University. 

Metallic coatings are, of course, used 
corrosive conditions, but the problem of hydrogen embrittle- 
ment arises in the case of electro-deposited metals: the 
hydrogen produced during the processing enters the steel, 
thereby reducing the fatigue life. The aims of the current 
research into this matter are the evaluation of methods of 
preventing or removing the hydrogen inclusion, and to 
ascertain the influence of these methods on the properties 
of the spring material. A plating plant, donated to the 
C.S.F.R.O. by W. Canning and Co. Ltd., of Birmingham, 
is employed for this purpose, and coatings of copper, 
cadmium, zinc, tin and nickel can be applied. 

Another extra-mural project is the study of copper- 
beryllium as a spring material. This work is being done at 
Sheffield University, and an allied project on the static and 
fatigue properties of springs made from such alloys is being 
carried out in the laboratories of the C.S.F.R.O. Other 
research projects concern the determination of the effect of 
residual stress on the elastic and plastic properties of a 
variety of types of spring steel wire, the stress- 
relaxation of springs made from numerous ferrous and 
non-ferrous materials, in order to determine their suitability 
for use at unusually high temperatures. 


also to resist 


also 


E.A.L. Analogue Computer 


IN EXPERIMENTAL and research work, the great advan- 
tage of the electronic computer over traditional methods of 
calculation is, of course, that its use effects enormous savings 
in time and effort. Not only can the computer solve com- 
plex mathematical problems with speed and accuracy, but 
it also enables the effect of parameter variations to be 
studied at will over a wide range. However, the majority 
of analogue computers that have been developed during the 
past few years are relatively large and expensive. As a 
result, they require a permanent installation and consume 
a considerable amount of electrical power. Also, their use 
is confined to large firms that can not only afford the 
capital cost but can also utilize the equipment sufficiently 
to justify investment in it. 

The TR10 analogue computer has been introduced by 
Electronic Associates Ltd. to cater for the needs of smaller 
companies and for those larger organizations in which it 
can usefully supplement the functions of the larger unit. 
This computer is of American origin and, by virtue of its 
fully transistorized layout, is small and light enough to be 
readily transportable. Its dimensions are 1615 x 24in 
and its weight is 93 lb; the maximum power consumption 1s 
only 60 watts. The accuracy of the unit is +0-1 per cent. 
Because of its small dimensions and basic simplicity, the 
TRIO computer is considered to be well suited for on-the- 
spot investigation of particular projects, and for the prelimi- 
nary study of problems to be investigated in greater detail 
later on full-scale equipment. 

Apart from its linear operational elements, which can 
carry out addition, multiplication by a constant, and integra- 
tion, the TR10 unit has a range of non-linear elements. 
These include quarter-square multipliers, function 
generators and relay comparators, which can readily be 
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plugged in as required. The setting-up of the computer is 
straightforward, and the numerical values of the problem 
parameters are set by potentiometers, in the usual way. 
For depicting the solutions, an XY plotter, a multi-channel 
pen recorder or an oscilloscope can be used. 

In the automobile field, the TR10 computer has obvious 
merits for the investigation of suspension problems, and for 


those involving vibrations such as could occur in, for 
example, a transmission system. Further details of the 
equipment and its possibilities can be obtained from 


Electronic Associates Ltd., Burgess Hill, Sussex. 


The E.A.L. type TR10 
analogue computer is 
compactand relatively 
simple. Its overall 
height is only 24 in 
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Three examples of the larger type of moulding produced by Fibre Form Ltd 


Relatively sharp radii, ribs or pierced holes can readily be incorporated 


Preformed Fibre-Resin Mouldings 


Considerable Progress by Fibre Form Ltd. in the Production of Mouldings from 


Wood Pulp and 


lx the October 1956 issue of Automobile Engineer, a 
description was given of the methods employed by Fibre 
Form Ltd. in the production of preform mouldings in which 
wood pulp and phenolic resin were the main constituents 
Since then, the company’s activities in this field have 
expanded considerably, with the result that virtually all 
production has been transferred from the original factory, 
at Trewint Street, Earlsfield, London, S.W.18, to that at 
Gornal, near Wolverhampton. The London unit is now 
engaged primarily on research and development work 

Much of the output is currently for the television and 
radio industries, and it is estimated that about 60 per cent 
of the television sets made in this country have Fibre Form 
moulded back panels. Suitcase shells and mouldings for 
the furniture and other industries comprise the remainder 
of the company’s production, which now totals some 30,000 
mouldings a week, none of which has a projected area of 
less than 1} ft°. 

Because the manufacturing process is essentially suited 
to large-scale production, the Fibre Form sales organization 
is turning attention increasingly to automobile 
industry. To ensure the availability of adequate capacity 
to meet the expected demand from this and other sources, 
additional plant has recently been installed at the Gornal 
factory. Moreover, a new bay, having a floor 
15,000 ft°, is in the course of erection. 

In general, the production methods employed by Fibre 
Form Ltd. are as described previously, except that pulping 
machines are now employed, instead of the 
preparation of the slurry. This slurry is made from wood 
pulp, in the form of kraft sheet obtained from Scandinavia, 
together with water, the phenolic resin, colouring matter, 
and precipitating and wetting agents. The properties of 
the moulding depend largely on the relative quantities of 
kraft and resin, and on the duration of the pulping process 

For the preforming operation, the slurry is transferred to 
large vats, where it is kept agitated by compressed air. The 
preforming tool is made of metal and is perforated for 
drainage. Within it is mounted a mesh 
approximately the shape of the final moulding, and it is 
connected to a vacuum line. The tool is lowered into the 
slurry and the suction turned on; by varying the immersion 
time, the thickness of the felt—as the preform is called 
can be controlled. When the tool emerges from the vat, a 
predetermined draining time is allowed, with the vacuum 
sul applied. This complete cycle is automatically controlled 

The felt, which is strong enough to be handled carefully, 


the 


its 


area of 


beaters, in 


wire screen, ol 
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Phenolic Resin 


is then transferred to a rack. When a rack becomes full it 
is moved into an oven, in which the moisture is dried out of 
the felts and the resin is partially cured; the felts remain 
there for several hours, the actual period depending on the 
size and constitution. On removal from the oven, the felts 
are ready for the final moulding process 

Normally, the lower tool of the moulding press is heated 
to about 320 deg F, Because 
the process is one of homogenization rather than forming, 
and virtually no flow takes place, pressures are relatively 
low — between 500 and 800 Ib/in The the 
moulding are trimmed by the press, which is opened several 
times during the cycle to release the steam and evaporated 
volatile constituents from the resin. An average cycle time 
for the press operation is about 2min. Each moulding is 
given a visual inspection, on removal from the press, for 


the upper one to rather less 


edges of 


blistering or other faults 
correctly planned in terms of constituents and cycle times, 


Once a production run has been 


however, rejects are very few 

The thickness of a finished moulding is normally between 
0-050 in and 0-125 in. Thinner sections sometumes 
practicable but tend to lack rigidity. The specific gravity 


are 


Two of the pulping machines that prepare the slurry for the preforms 


The properties of the mouldings are governed largely by the relative 
proportions of the wood pulp and the phenolic resin used in the slurry 














cured material is just Over unity and its 
ratio 1s comparable with that of glass- 
It follows that the weight of a 
given component of the Fibre Form material would be 
about a third that of its counterpart in steel. 

Because of the preforming technique employed, relatively 
deep shapes can be moulded without any marked local 
reductions in thickness or strength. Although really intricate 
mouldings cannot be produced, a fair degree of complexity 
is practicable, as can be seen from the accompanying illus- 
trations. A disadvantage in comparison with certain other 
materials and processes is that inserts for reinforcement or 
attachments cannot as yet be incorporated, nor can the 
section be appreciably thickened in areas of higher stress. 
Considerable strength can, however, be obtained by the 
incorporation of ribs; again, as in the case of polyester-glass, 
the shape of the item can have an important effect on 
rigidity, a point that has to be borne in mind at the design 
stage. The material can readily be pierced after curing— 
this process leaves very clean holes—and can be machined 
if desired. Without any surface sealing, water resistance is 
adequate for many purposes, though some absorption and 
swelling do occur during prolonged immersion. 

In many applications, the production costs of Fibre Form 
components should show an advantage over those of the 
steel equivalent. The raw materials are cheap and plentiful, 
and the press equipment is not unduly expensive, because 
of the low moulding pressures required. Relatively thin 
sections can be used because of the high strength : weight 
ratio, and this results in short curing cycles. Since the 
labour content of the cost of an item does not increase 
substantially with its size, the process is particularly suitable 
for mouldings of medium or large size; about 30 in square 
represents the present upper limit of the company’s press 
capacity, but this is being increased to approximately 36 in 
square. 

The surface of a finished moulding, though quite smooth, 
has a mottled, greyish appearance; hence, some form of 
surface treatment would normally be necessary for any 
automobile component exposed to view. There are several 
satisfactory methods of obtaining a decorative finish, and 
the choice depends partly on economics and partly on 
styling and conditions of usage. A variety of paints can be 
applied, and stoving can be effected at up to 180 deg C 
without detriment to the physical properties of the 
moulding. The only difficulty in painting is that due to 


of the fully 
strength : weight 
reinforced polyester resin. 
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The final moulding and curing 
process is effected in presses, the 
tools of which are heated. A line 
of these presses, and a number 
of preforms and also finished 
mouldings, are illustrated here 


variations in the surface absorbency : because of the greater 
degree of compression that occurs round sharp radii during 
moulding, the material is less absorbent in such regions 
than on flat or mildly curved parts. 

A more conspicuous finish can be obtained by bonding a 
wood veneer, or a sheet of decorative paper impregnated 
with melamine type resin, to the preform before the final 
moulding process. This gives excellent results but, owing 
to the lack of elasticity of the laminate, the depth of draw 
is limited. No such disadvantage occurs with the third 
method, which is to use the vacuum forming technique to 
stick a thin sheet of p.v.c, or other thermoplastic material, 
to the finished moulding. 

These three treatments are now well established, but 
they have recently been joined by a further method—spray 
coating with pigmented polyester or polyurethane resin. In 
comparison with paint finishes, these resins are superior in 
terms both of durability and of freedom from absorption 
difficulties, but they are also more expensive. The polyester 
resin coating is highly resistant to abrasion, in which respect 
it is rather better than polyurethane which, however, is the 
more flexible of the two. 

There would appear to be a 
components for which the light weight, rigidity and rela- 


variety of automobile 


Typical small mouldings, showing the practicability of deep shapes. An 
average thickness for components of this type would be about 0:06 in 
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tively low production costs of Fibre Form mouldings should 


make them worthy of consideration. Among them are 
transmission tunnels and body panels over gearboxes- 
where these do not form part of the load-carrying structure 
—demister nozzles, facia panels and instrument cowls, 
glove boxes, door pockets, parcels shelves and steering 
column shrouds. It has been divulged that one large 


manufacturer is investigating the possibilities of having 


moulded front seats of this material; certainly it would lend 


itself to seat valances and also to a variety of trim panel 





The makers have suggested that rocker gear covers would 
be practicable, but it is felt that the material would not have 
sufficient resistance to hot oil unless the surface and edges 
were thoroughly A possible engine application, 
however, would be cooling fans; adequate blade stiffness 
could readily be ensured by the embodiment of ribs. Since 
good acid resistance, it could also be used 
which duty no surface finishing would 


sealed 


the material ha 
for battery trays, for 
Dhe 


i beneficial effect on production costs 


be necessary elimination of such finishing should 


clearly have 


Induction Hardening Cast fron Liners 


A S is well known, hardened cast iron tends to be brittle, 
A and therefore may 

of this material for heavy duty 
Sheepbridge Stokes Ltd, of Chesterfield, can now produce 
surface of a cylinder linet 


failures be experienced with liners 


diesel type engines 
a hardened layer on the interior 
by a new method which 
over the through-hardening treatment commonly employed 


has several important advantages 
on cast iron liners. 

The method involves the use of a radio-frequency induc 
uon heating supplied by Redifon Ltd, which 
continuously variable output of from 3-125 kW at 22f Dc/sec 


secuion, 


unit, has a 


Power is supplied to a copper coil of square cross- 
which induces eddy current heating in the walls of the 
surrounding it. This copper coil is water-cooled, and there 
are perforations around its lower edge through which the 
The liner is moved 


liner 


coolant flows to quench the heated linet 
axially, its speed of movement and the degree of quench 


being set to give a hardened layer of appropriate thickness 
on the bore 

This application of induction heating 
tages for the design engineer. First, the operation is quicker 
and cheaper than through-hardening treatment of the whol 
induction hardening is no 


be rectified in the 


has several advan- 


liner. Distortion produced by 
more than 0-003-0-005 in and _ this 
final honing operation, whereas the 


can 


much greater distortion 


produced by the through-hardening method can be remedied 


only by machining before honing 

Another important advantage is that, since the body of 
the liner retains the toughness appropriate to its soft con- 
dition, failures are less likely to occur when the liner flange 


is put id. Tests carried out by the development 

section of Sheepbridge Stokes Ltd, consisting of dropping 

ht on to the flange at a point immediately over 
that 

resistance 


under 


i 76lb weig 
detectable 
a soft liner 


there is no 
to fracture of 


the undercut, have proved 


difference between the 


and that of a liner hardened to a depth of 0-060 in over its 
whole length. Yet another advantage is that the hardened 


layer can be provided exactly where required and nowhere 
, only the area traversed by the upper and 


else—tor examp! 


lower piston rings 


As a result of this induction hardening treatment, the 
hardness of the bore is increased from 250 VPN to approxi- 
mately 550 VPN. Comprehensive service tests of the liners 


hardened by this method are still incomplete, but the average 
wear diameter bore of an induction hardened 
liner fitted in a Caterpillar tractor engine, after running for 
1,200 hours under load and 200 hours idling, was found to 
be only 0-001 in; the maximum any one point was 
0-004 in. Induction hardening has been carried out success- 
on liners with 4 to 6} in bores and up to 22 in long. 


on a 5-75in 


wear al 


fully 





Corrosion Inhibitor 


A 14-PAGE booklet on the subject of a corrosion inhibitor 
for vehicle cooling systems has been published by W. J 
Bush and Co. Ltd, Ash Grove, London, E.8. It 
information concerning the history and development of the 


gives 


sodium benzoate and sodium nitrite corrosion inhibitor, 
which that company supplies under the trade name of 
Sobenite Each of the two constituents has corrosion 


inhibiting properties, but their efficiency is greatly enhanced 
by their employment in combination. In the booklet, the 
methods for the determination of benzoate and nitrite, as 
specified in B.S. 3151:1959, are given, and the work ends 
with eight references to articles on corrosion inhibition 


rN ee . er 
lraining for Engineers 
IN November 1956 a committee was set up, by the Council 
of the Institution of Mechanical study the 
training of professional mechanical engineers, with special 
reference to the result of this 
committee’s careful consideration of the booklet 
has been produced for the guidance and interest of those 


Engineers, to 
practical aspects. As a 


subject, a 


who are concerned with the training of mechanical engineers 


In the first six pages, 
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devoted to a secondary training of 
and this is followed by three pages on 
Finally, there is a bibliography and 
in appendix on the syllabus for basic workshop training 
The booklet, under the tithe “The Practical Training of 
Professional Mechanical Engineers”, is available, at the price 
of 2s 6d for members and 5s for others, from the Institu- 

Walk, St. James’s Park, London, W.1 


Next, 
graduate ipprentices, 


student appre 


five page ire 


nticeship 


tion, | Birdcage 


Masking Tape 

A NEW type of masking tape has been introduced by 
Metemicals (Cannon) Ltd, of 60 Cheapside, London, E.C.2 
The principal merit of the tape, which is called Tesakrepp, 
is that it can be stretched as much as 33 per cent. With 
practice, by exerting more stretch on one side or the other, 
complex outlines and shapes can be followed with a high 
degree of accuracy. It is claimed by the makers that although 
the tape sticks firmly, by virtue of its powerful pressure- 
sensitive adhesive, it strips and cleanly. The 
standard grade of this masking tape is said to withstand 
temperatures of up to 175 deg F. Special grades are avaii- 
ible for use at higher temperatures or if a :noisture-proof 

Tapes of widths ranging from j in to 2in 


ilso easily 


tape 1s required 








general principles are discussed. are kept in stock, but other widths can be supplied. 
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Railko Dry Bearings 


Embodiment of Polytetrafluoroethylene in Resin- Bonded Fabric 


Bearings; Other Types with Automotive Applications 





Left: Typical Railko ball-joint sockets, together with a sample of the composite fabric, in which 
Components of the front suspension ball-joint 


the p.t.f.e. is visible as the dark fibres. Right 


fitted to Jaguar Mark II cars; the Railko socket can be seen below the ball-pin 
plete Jaguar assembly, showing the sealing gaiter between the wishbone and the swivel 


U NTIL about three years ago, Railko was a trade name 
used by Small and Parkes Ltd. for their range of dry 
bearings used mainly in railway rolling stock and in steel 
mills. In 1957, however, Railko Ltd, became a separate 
organization, under the control of the Birfield Group; its 
activities remained in general the same as under the Small 
and Parkes management, though further developments were 
envisaged. To house the new company, a factory was built 
at Loudwater, near High Wycombe, Bucks. 

Basically, most of the Railko products are laminates, in 
which layers of fabric are impregnated with thermo-setting 
resin and bonded together under the influence of heat and 
pressure. Variations in the properties of the laminate over 
a wide range are obtainable by the use of different fabrics, 
The fabrics in common use 
Among the properties of the 
ratio, good 
coefficient, 


resins and reinforcements. 
include cotton and asbestos. 
standard materials are high 
compressive strength, relatively 
ease of machining, resistance to many chemicals, ability to 
run dry or with a variety of lubricants, and low thermal 
conductivity. This last property is, of course, by no means 
always an advantage. 

After the new factory was completed, one of the company’s 


strength: weight 
low frictional 


first projects was to investigate the possibilities of increasing 
participation in the automobile sphere. For this, the close 
integration of the Birfield Group with the motor industry 
was certainly responsible. Although some of the materials 
already developed were suitable for a number of vehicle 
applications, there was clearly room for new products. 
Considerable interest was then becoming apparent in the 
reduction of routine servicing by the use of unlubricated 
joints in suspension and steering systems; since none of 
the metallic materials available at that time had proved com- 
pletely satisfactory in these applications, it was felt at Railko 
that here was a promising line of exploration. 

It was soon evident that, if unlubricated 
materials were to compete successfully with other types, a 
better combination of frictional and wear-resistant properties 
was necessary. Since polytetrafluoroethylene, or p.t.f.e, was 
beginning to achieve widespread acceptance as a low-friction 
material with good wearing qualities, its potentialities were 
studied. One of the interesting features of this plastics 
material is that fibres drawn from it are far stronger than 


laminated 
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Middle: The com- 





the parent resin. Drawing raises the tensile strength from 
2,000 to 47,000 Ilb/in*, and the compressive strength from 
2,000 to 60,000 Ib/in®. In addition, the elongation is reduced 
to 13 per cent, from 100-200 per cent, while the specific 
gravity is slightly increased from 2-2 to 2-3. The change in 
physical properties during drawing is due to molecular 
reorientation within the material, the process being roughly 
analogous to that occurring during the work hardening of 
metals. 

In view of this markedly greater strength of the fibre 
variant of p.t.f.e, Railko’s activities have been confined to 
this form, some particulars of which were given in the 
April 1959 issue of Automobile Engineer. Both the fibre 
and the resin forms are produced in the U.S.A. by E. I. 
Du Pont de Nemours and Company, under the trade name 
of Teflon. Because the manufacture of the fibres is fully 
covered by patents owned by Du Pont, and this company 
is not granting any licences owing to its own large produc- 
tion resources, all Railko’s stocks are imported from the 
U.S.A. Consequently, they carry a 20 per cent import duty, 
which brings the price up to about £10 per Ib. On this 
bearing project, Du Pont has co-operated very closely with 
Railko, much of whose earlier activities were based on 
development work done by Du Pont at Wilmington, U.S.A. 

Initially, experiments were carried out at Railko, using 
Teflon fabric bonded to a laminated backing. While 
bearings of this sort gave excellent frictional and wear 
properties, they suffered from two disadvantages: the 
amount of p.t.f.e. used would have made them commercially 
unacceptable in many instances, and it was, difficult to ensure 
a really sound chemical bond between the two components 
of the bearing. This bonding difficulty is a characteristic 
of p.t.f.e. and not of the backing materials used. In the 
case of the Glacier DU bearings described in the May 1960 
issue of Automobile Engineer, it is overcome by using a 
mechanical bond, the p.t.f.e-lead mixture being interlocked 
physically with the sponge-like bronze matrix. 

To overcome both difficulties at once, a1 interesting idea 
was evolved by Railko in collaboration with Small and 
Parkes Ltd. This idea was te embody the Teflon fibres 
directly in the fabric forming the top laminate of the 
bearing. By spinning the fibres into the yarn, full 
mechanical bonding could be achieved, with the advantage 
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that, as the top lamina wore, the proportion of p.tf.« bearin I t of an actual bearing or joint 1s 
exposed would remain constant. Asbestos was chosen as the t t of the equivalent metal 
most suitable yarn for the purpose because of its gi t ict must be set the low wear 
resistance to heat and its excellent wearing properties in fication that is made possible by the 
unlubricated application. Using phenolic resins n. As is the case with most 
impregnation, no difficulty is experienced in obtaining a vy n ill-round results are not usually 
completely reliable bond to the backing d merel) direct replacement of an existing 

Frictional tests were carried out on yarns containing ny designing may be necessary to take full 
various proportions of the Teflon fibres. It was found that = ad f propertic 
relatively small additions of p.t.f.e. markedly reduced the ri mbination of its unusual frictional qualities and the 
coefficient of friction, but that the improvement became rtual absence of stick-slip make a p.t.f.e-base material 
progressively less as the Teflon content increased. On the particularly suitable for the ball-joints now frequently 
other hand, the cost of the material varied almost directly as mp! d to provide both steering and suspension articula- 
that content. It was, therefore, possible to select a yarn on Appr ibly less force, in comparison with that 
composition that resulted in a satisfactorily low coefficient juired with normal metal joints, is needed to overcome the 
of friction and an economic material cost. The yarn initial resistance of the system to movement. Therefore, the 
adopted contains approximately 20 per cent of Teflon fibre spension becomes more effective in absorbing small road 
by weight, the proportion being varied slightly t t th irregularities, with a consequent reduction in the shock and 
particular application. itigue loading of the vehicle, and more delicate control is 

While the thickness of the lamina embodying the p.t.f.« provided by t teering. This effect is illustrated in one of 


can be varied according to the duty and the amount of ws 
figure for automobile application 
The combined material has a com- 
28,000 Ib/in Wid 


tl 
Lit 


permissible, an average 
would be about in. 

pressive strength in the 
variations are permissible in the thickness and characteris 


of the backing material, but this is usually cotton based and 


region ol 


has a compressive strength of about 45,000 Ib/in*. It would, 
of course, be possible to make a component entirely of the 
p.t.f.e-asbestos yarn and resin, if bearing properties wer 
required on both sides The composite material has a 

| ind 


coefficient of thermal expansion of 3010 © per deg F, 
its conductivity is about 0-75 BTU/ft*-sec-deg F for | 


thickness. 





As was mentioned in the article on the Glacier DI 
bearings, p.t.f.e. has unusual frictional characteristics, in that 
its Minimum coefficient occurs under conditions of high load 
and low speed A comparison of coefficients with those of 
steel at various loads is given in an accompanying graj 


Also, the friction of p.t.f.e. tends to fall with temperature 
maintained in the compound 


with tne 


rise, These are 
material, although the coefficient 
contacting metal. The material has proved to be extremely 


resistant to fatigue and also to shock loading; in contras 


properties 


varies somewhat 


nylon, which has also been tried for steering and suspension 
joints, has been known to deform under heavy impact 
Because of this quality of minimal friction at low speeds 
ind high the Railko material is considered by its 
manufacturers to be best suited for intermittent 
Provided that the conditions are suitable, however, it should 
give satisfactory service in continuous running. In spite of 
the economy effected by the departure from an all-p.t.f.e 


loads, 
duties 


Right: Graph comparing the initial torque 

characteristics of a normal, lubricated type / 
of bail-joint, full line, and an unlubricated j 
one with a p.t.f.e. socket; the reduction in / 
friction and stick-slip resulting from the ¢ 
employment of p.t.f.e. is very pronounced 


There is a very marked difference j 
between the frictional properties of p.t.f.e 

and steel bearings. Curves A and B show the 

friction : speed relationship of p.t.f.e. dry 

bearings at 250 and 1,000 Ibjin® respectively, A 
whereas curves C and D are the corresponding 
ones for normally lubricated steel bearings 


Far right 
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reproduced herewith Over larger bumps, 
ubbing speeds in the bearings, the higher 

to impart < small but useful 
However, the increase 


friction of the joints is said 
damping action on the suspension 


in friction with rubbing speed may, of course, be partially 


offset by the reduction with rising temperature 

Reference was made earlier to the low thermal conduc- 
tit f p.t.f.e. itself; the low figure quoted earlier for the 
Railko material attributab'e to the fact that the other 
constituents are also poor con ‘uctors of heat. This inability 
to nduct t heat away rapidly can be a disadvantage in 
certain application However, the bearings can operate 
without difficulty at up to 500 deg C, and such high 


not reached in suspension joints, even in 
ntinuous running over such bad surfaces as the M.LR.A. 





fp Act 

rhe first adoption of this material for the suspension ball- 
joints of a production vehicle has been made by Jaguar Cars 
Ltd ntl 2.4. 3-4 and 3-8 Mark 2 models, Railko sockets 
have replaced the carbon sockets employed on the earlier 
eries cars. As a result of the suspension modifications 


embodied on the Mark 2 cars, the ball diameter is 14 in, as 


igainst the previous 1{ in, and the housing has been 
redesigned to accommodate this larger ball and the Railko 
socket [he new joints are stated to have satisfactory 


friction qualities, and tests have indicated that the wear rate 
should be low. Most of the larger manufacturers of cars 
ire at present carrying out tests of the material, in a variety 
of applications 

In the automotive field, there are numerous applications 
of the earlier Railko materials which, of course, are supple- 
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mented and not superseded by the p.t.f.e. composition. 
Among these applications are unlubricated suspension 
bearings on trailers, timing gears in commercial vehicle and 
motor-cycle engines, fan and water pump bearings, fuel 
injection pump couplings on diesel engines, and spring eye 
bushes. On production machinery, one of the largest uses 
is for the bearings in steel roliing mills. Other duties for 
which the various grades are suitable are segments in drop 
stamps, guides, and the formers for aluminium spinning. 


There are six standard grades to suit the wide variety of 
potential uses, including one that is impregnated with 
colloidal graphite, and another for specially moulded shapes 
only. Tensile strengths from 4,500 Ib/in*’ to 
29,000 Ib/in*, and the corresponding figures for compressive 
and shear strengths are respectively 4,000 to 45,000 Ib/in-, 
and 3,000 to 15,000 Ib/in®. Coefficients of friction naturally 
vary with the conditions of use, but values of 0-01 or even 
less are obtainable in certain water lubricated duties. 


range 





New Flexible Tubing 


UNDER the trade name of Vacuflex, a new type of corru- 
gated flexible piping has recently been introduced by Recon 
(Pipelines) Ltd., Albert Drive, Sheerwater, Woking, Surrey. 
This company is an associate of Creators Ltd., of the same 
address, an organization well known in the plastics world. 
The constructional principle of this piping was invented 
in Germany, but Creators Ltd. evolved greatly improved 
production methods and so were granted exclusive distribu- 
tion rights for the issue of manufacturing licences through- 


out the world. Recon (Pipelines) Ltd. was formed to 
manufacture and distribute the piping throughout Great 
Britain. 


The foundation of Vacuflex hose is a helix of spring steel 
wire. A plastics covering is employed, and the patented 
feature of the design is the laminated construction of the 
covering. The wire itself has an extruded coating, and the 
main cover is, in effect, a helical profiled strip wound with 
overlapping edges. This overlap occurs immediately over 
the wire, so there is a triple thickness of the covering in this 
area, to give maximum abrasion. At the 
troughs in the corrugation, however, there is only a single 
thickness; as a result, the material has sufficient flexibility 
to permit bends to be made to an inside radius equal to the 
The laminations are bonded together, 


resistance to 


radius of the pipe. 
so avoiding any risk of separation or leakage. 

An unusual feature of the production methods is that a 
steel mandrel is not required. Where such mandrels are 
used, as in the manufacture of other types of spring 
reinforced hose, it is not normally economic to produce 
lengths of more than 12 to 14 ft. The Vacuflex technique, 
however, which was developed by Creators Ltd., permits 
continuous lengths of up to 200 ft to be produced. 

According to the duty and the conditions of operation, 
the covering can be of p.v.c., polypropylene, nylon or high- 


This view of a sample 
of Vacuflex flexible tubing 
illustrates the laminated 
construction. A variety of 
covering materials is 
offered by the makers 





density polythene. Should greater strength be required, the 
p.v.c. covering can be reinforced by paper or by fabrics such 
as nylon, Terylene, glass, cotton or rayon. Some of the 
hose made has a density less than that of water, and yet 
can withstand boiling water or steam. Other versions, with 
a nylon outer covering, have been produced in which the 
steel wire is replaced by a nylon filament. 

For the manufacture of Vacuflex hose, six machines have 
been built in a period of eight months, and an additional 
twelve are being prepared. The size range of tubing at 
present available is from 1 in to 4 in bore, but it is intended 
to extend this range upward to 8 in and downward to 3 in. 
A new factory is being built at Sheerwater to enable the 
production capacity to be increased. 

Vacuflex hose has obvious possibilities for many industrial 
purposes, for the conveyance of liquids, gases and vapours, 
and also as a conduit for electric cables. It would also 
appear to be admirably suited to heating and ventilating 
duties in vehicles. In this connection, it has been adopted 
by Vauxhall Motors Ltd. for the demisting equipment on 
Another automobile applica- 

Motor Co, Ltd. for the 
Full technical details of 
from the manufacturers 


certain commercial vehicles. 
tion is its use by the Standard 
connection to the air filter. 
the tubing are available 


Fifty Years of Component Manufacture 


CONTINUED FROM PAGE 367 OF ¢ R SI TEMBER ISSUE 


tape is an essential material for motor 
Just over 50 years ago, John Gosheron 


Even adhesive 
vehicle manufacture. 
and Co. Ltd. started with small premises in Fleet Street, 
introducing gummed paper tape to an extremely sceptical 
market of string and sealing-wax users. Self-adhesive tapes 
first came on the market after the 1914-18 War, and they 
took the form of cloth tape to which was bonded a dense 
adhesive mass. Even before that, multi-coloured cotton 
tying tapes had been gradually gaining acceptance. In 1932, 
the firm, which had previously moved to Golden Lane in the 
City, was transferred to Beech Lane, E.C.1, and by 1936 it 
had introduced cellulose self-adhesive tape to industry. 

During World War II, waterproof plastics tapes were 
developed for the government: several materials were used, 
including acetate, ethyl cellulose, vinyl, waterproof cloth and 
paper masking tapes. At the same time, the technique of 
printing on self-adhesive tapes was introduced. In 1940, 
the premises at Beech Lane were destroyed by enemy action 
and the company moved to Shepherds Bush 

For electrical applications, p.v.c. and polythene tapes were 
introduced in 1951-52 and at the same time printed self- 
adhesive labels were introduced. By 1955, further expansion 
was necessary to meet the demar.ds, so John Gosheron and 
Co. Ltd. moved to their current premises, The Packaging 
and Industrial Tape Centre, Albert Embankment, Vauxhall, 
S.E.11. For the motor industry there are now 11 different 
grades of masking tape, and there are other types for protec- 
cushioning, repair work, insulation, identification, 
additional duties such as coding and advertising. 


tion, 
and 
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Recent Publications 


Brief Reviews of Current Technical Books 


Metal Industry Handbook and Directory 1960 
ILIFFE AND Sons Ltp, Dorset House, Stamford 
Street, S.E.1. 1960. 836. 584 pp. Price 21s 

The Metal Industry Handbook and Directory has 
world wide recognition as a standard work of reference and a 
comprehensive source of information to all those engaged in, o1 
connected with, the non-ferrous metal industries. Up-to-date 
information on the properties of the newer as well as more 
familiar metals is given, and the extensive section devoted to 
summaries of British Standard materials for aircraft, D.T.D. and 
Admiralty specifications has again been included 

A wide range of producers, stockists and factors of all 
metal products, metal working machinery and tools, and metal 
finishing equipment is listed in the directory for buyers. The 
Handbook also includes a section on the chief metal finishing 
processes, and data regarding all the common rod, bar, sheet and 
strip products. All who manufacture, use or deal in non-ferrous 
metals will require this up-to-date information, which is con 
veniently presented in one annual volume and which is now in 
its 49th year of publication. 

There are four sections in the 
the general properties of metals and alloys. In the 
there are general data and tables, while the third is devoted 
electroplating and allied processes. Finally, there is a directory 
giving the following information: trade names; metal and allied 
trades associations and _ societies; scientific ind technical 
institutions: directory of buyers; and a list of 


London: 


gained 


basic 


The first is on 
second 
to 


Handbook 


iddresses 


British High-Speed Diesels 
By C. Morgan-Tones 
London: TEMPLE PrEss Ltp, Bowling Green Lane, E.C.1 
1959. 8} 54. 162 pp. Price 15s 

Covering the general operation and maintenance of 
engines up to 400 b.h.p. for automotive, rail and industrial 
purposes, this is essentially a practical handbook. It explains in 
non-technical language how a high-specd diesel engine works, 
what causes it to go wrong, and how to correct running faults 
ind to avoid unnecessary stoppages. The work covers British 
high-speed diesel engines of all classes, two-stroke and four 
stroke, used in the applications already mentioned 

The list of contents is as follows: The modern high-speed 
diesel engine and how it works; Trouble shooting; Starting; 
Fuel systems; Governors; Pistons and piston rings; Cvlinders; 
Valves; Crankshafts and frames; Lubrication and cooling; Air 
inlet and exhaust systems; Pumps and drives; Operating 
premises; Maintenance. 


aiesel 


Trader Handbook 1960 
London: TRADER PUBLISHING Company Ltp, 
Street, S.E.1. 1960. 84x52. 762 pp. Price 21s. 

This book provides essential information for manufacturers, 
trade suppliers and repairers of motor, motor cycle and cycle 
goods. By virtue of its practical and comprehensive treatment 
of every aspect of these industries it forms a useful work of 
reference for answering questions that arise in connection with 
buving, selling and servicing throughout the vear. It will also 
prove of great value to firms overseas seeking contact with 
British supoliers. 

Technical information in the Handbook includes specifications 
of all types of motor vehicles and servicing data for cars and 
goods vehicles. The comprehensive buyers’ guide gives names 
of manufacturers of components. accessories and transport 
service equipment boughr and sold in the moter, motor cvcle and 
cvcle industries, while the proprietary names section identifies 
the makers of over 5,000 branded goods 

Included with a mass of general information are oil producers’ 
grades; spares, repairs and specialist services; trade associations; 
index of vehicle registration numbers; motor cvcle cable data: 
motor cvcle and cvcle lamp bulbs; brake linine dimensions: 
bicvcle hub dimensions: cvcle repair charges. Wholesalers are 
given in lists arranged alphabetically and territorially. An 


Stamford 
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additional feature which will prove of value to moped dealers is 
a list of moped repair charges on a time basis 

The Trade Addresses section has been revised and lists all 
manufacturers, concessionaires, distributors and wholesalers 
menuoned in the Handbook, giving their postal and telegraphic 
iddresses, telephone numbers and, where possible, the name of 
the firm’s sales and service managers 


Welding Handbook 


Edited by A. L. Phillips 
London: CLEAVER-HUME Press Ltp, 31 
Kensington, W.8. 1960. 9x6. 500 pp. Price 72s 

Ihe fourth edition of Section IIT of the Welding Handbook is 
now available. It with special welding processes and 
cutting. Modern industrial progress and the new technological 
developments that have occurred with such fantastic speed in 
recent years have had a tremendous effect upon the welding 
industry; in fact, the last ten years have probably shown the 
greatest development in the history of this branch of engineering 

For the work under review, the material has been obtained 
from experts in each particular field, irrespective of their country 
rhis degree of international co-operation has been greatly helped 
by the modern trend towards standardization. The new edition 
contains chapters on adhesive bonding and the welding of 
plastics. This represents a major departure from the previously 
established policy of the American Welding Society, in that it 
is the first time the Society has recognized adhesives as structural 
materials, at least so far as their Welding Handbook is concerned 
As is inevitable, the chapter on adhesives is heavily slanted 
towards aircraft engineering. However, many of the techniques 
used in the aircraft industry can be used by others. Ultrasonic 
welding is another that is new to the handbook: with 
this process no heat source is needed and only a low pressure is 
required, so metallurgical bond is obtained without surface 
deformation 

The list of chapters is as 
welding; Induction welding; 
spraving; Brazing; Soldering; Welding of plastics; Adhesive 
bonding of metals; Oxygen cutting—auxiliary oxygen cutting 
processes; Arc cutting; Ultrason Welding by cold 
working; Stud welding 
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subject 
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Forge welding; 
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follows 
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Air Pollution Control 


By W. L. Faith 
London: CHAPMAN AND HALL Ltp, 37 Essex Street, W.C.2 
1960. 9x6. 259pp. Price 68s. 

In recent years the nuisance and, in some instances, the dangers 
of polluted air have come to be seriously considered. Obviously 
the first step towards effective action to remedy the situation is 
the acquisition of scientific knowledge of the nature of the 
problem. The book under review is intended to present the 
basic facts. It is not directed solely at the specialist: rather has 
the auther attempted to discuss the problems in language that 
can be easily understood by both the intelligent layman and 
the specialist. 

The work begins with an explanation of the effects of air 
pollution and the importance of meteorological variables. A 
discussion of the nature and source of the more common air 
pollutants follows; then detailed consideration is given to methods 
of determining the amounts of the various contaminants in the 
air, the most appropriate means of controlling emissions at the 
source, and the legal measures that can be taken for control 
A chapter is devoted to the automobile exhaust problem, and 
radio-activity is also dealt with. The work is not intended for 
those who seek a comprehensive treatise on the subject but is 
for those who want a better understanding of the more common 
problems 

There are nine chapters and an appendix that contains con- 
version factors for common air pollution measurements. The list 
of chapter headings is as follows: The air pollution problem; 
Meteorology; Smoke; Dusts, fumes, and mists; Gases; Odours; 
Automobile exhaust; The air pollution survey; Legal aspects. 
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High Productivity in Heavy Engineering 


By A. G Thompson, B.Sc., A.M.1.C.E., M.1.E.S., A.M.1.W. 
London: ILIFFE AND Sons Ltp, Stamford Street, S.E.1. 
1960. 8) 5}. 339 pp. Price 65s. 


The introduction of welded fabrication into heavy engineering 
has led to the development of a whole range of new techniques. 
These techniques have revolutionized the production methods of 
many firms and indeed of complete industries, of which ship- 
building is an outstanding example. In addition, the develop- 
ment of the modern oil industry and commercial nuclear power 
has been largely dependent on new techniques, many of which 
also find application in the manufacture of pressure vessels, liquid 
storage containers, machine and engine frames, and in structural 
engineering. 

In this book, the aim has been at avoiding, so far as possible, 
a repetition of what has already been published on welding. In 
the main it is about the technology that has been built up around 
welded fabrication—accurate dimensioning, coding, methods of 
transferring dimensions, and cutting machines, including com- 
puter-controlled flame profiling machines using punched or 
magnetic tape, and welding machines. A large chapter deals 
with the latest metal-working processes essential for efficient 
fabrication, and includes details of the various machines that 
have been specially evolved for pre-forming sheet and _ plate. 
Other chapters deal with shop layout; assembly and handling; 
and quality control and inspection, in which information is given 
on the latest methods of non-destructive testing. 

The second half of the book is devoted to costing methods 
appropriate to heavy fabrication. There are four chapters on 
various aspects of this subject; they include one on productivity 
improvement, which illustrates, by examples taken from heavy 
engineering, the specialized approach that is necessary. This well 
illustrated book, by an industrial consultant who has made a 
particular study of this highly specialized subject, will be 
invaluable to all those responsible for the fabrication of metal by 
welding: this includes management, engineers, designers, produc- 
uon and planning staffs. Students of all branches of engineering 
should also find much in it to interest them. 

The contents are as follows: Introduction; Layout and 
organization of modern fabrication shops; Dimensioning for 
accurate fabrication; Metal working processes; Assembly and 
handling; Welding processes; Quality control and inspection; 
Cost in relation to output; The time to do the job; Use of cost 
data; Productivity improvement; and Index 


Kempe’s Engineers Year-Book for 1960 


MorGAN BROTHERS (PUBLISHERS) LtTp, 28 Essex 


London: 
2,738 pp. Price 87s. 6d. 


Street, Strand, W.C.2. 1960. 7} x 5. 
This well known Year-Book has been revised to cover the 
recent advances in science and practice of engineering. There 
are more than 120 pages of new tables and text. Completely 
new sections deal with: Electronic engineering; Nuclear power— 
this replaces the earlier chapter on atomic power; Pre-stressed 
concrete; Diesel locomotives and rail cars; Railway brakes; 
Railway signalling; and Naval architecture. Other additions 
refer to high temperature steels; cutting tool coolants; ceramic 
upped cutting tools; tube bending machines; machinery skids; 
dolly trucks; high-pressure flow meters; fatigue testing machines; 
base exchange process of water softening; slewing rings; N.C.B. 
coal classification tables; boilers and boiler furnaces; and per- 
formance of refrigerants. Other alterations have been made 
owing to the issue of new and revised British Standards. 


Plastics Progress 1959 
London: ILIFFE AND Sons Ltp, Stamford Street, S.E.1. 
1960. 9} «6. 216pp. Price 55s. 

All the technical papers read at the International Plastics 
Convention at Olympia, June 1959, are presented in this book. 
They include reports of new work on polypropylene, epoxides, 
the cross-linking of thermoplastics, graft and block copolymers, 
expanded plastics, and extrusion. The work also contains a 
survey, by experts in Europe, the United States and the United 
Kingdom, of recent thinking in the glass reinforced plastics 
fields. The texts of the papers are considerably longer than the 
versions that the authors had time to present at the convention 
itself, and a review of the discussions which followed them is also 
included 

[he contents are as follows. Polypropylene: physical and 
mechanical properties of polypropylene, the moulding charac- 
teristics of polypropylene, and a discussion on polypropylene 
Material developments: some new epoxide resin systems and 
their properties, cross-linking of thermoplastics after fabrication, 
some theoretical and experimental aspects of block and graft 
copolymers, and a discussion on material developments. Recent 
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developments in glass reinforced plastics: the progress of glass 
reinforced plastics in the Benelux Countries, progress in 
Germany, progress in the United Kingdom, progress in the 
U.S.A, discussion on recent developments in glass reinforced 
plastics. Expanded plastics: U.S. developments in foamed 
plastics and in particular foamed smokes, bulk density and 
physical properties of expanded polystyrene, and a discussion on 
expanded plastics. Extrusion: extrusion studies on thermo- 
plastics, the extrusion of acrylics, and a discussion on extrusion. 


The British Engineers’ Handbook 


London: THE BRITISH ENGINEERS’ 
32 Victoria Street, S.W.1. 1960. 8} x5}. 608 pp. Price 21s. 

As is well known, The British Engineers’ Handbook is 
published annually by The British Engineers’ Association (Inc.) 
It contains an alphabetical list of members, giving their full 
names, addresses, telephone numbers, telegraphic addresses and 
codes, together with their range of products and, in many cases, 
additional information such as branch offices, overseas agents and 
subsidiary companies. In Section II, many of the members 
illustrate their products by means of display announcements. 
Section III is a classified list of manufactures under more than 
3,000 headings. Indexes to these headings are also given in 
French, German, Portuguese and Spanish. Section IV comprises 
a list of trade names and marks. 


ASSOCIATION (INC.), 


The Autocar Handbook 


By }. R. Singham, Ph.D., B.Sc.(Eng.), A.M.1.Mech.E. 
London: ILIFFE AND Sons Ltp, Stamford Street, S.E.1. 
1960. 8} 5}. 273 pp. Price 12s. 6d. 

The Autocar Handbook has been the recognized guide for over 
50 years for the owner-driver who, to obtain the maximum 
benefit and enjoyment from his car, wants a clear picture of how 
it works. From time to time, it has been necessary to rewrite 
the book completely, owing to major advances in design: this is 
such an occasion. The current edition gives an absolutely up-to- 
date account of the car of today, written in a modern style, and 
is easy and interesting to read. 

With a few exceptions, the illustrations have been specially 
drawn for this new edition by the staff artists of our associated 
journal The Autocar. Wherever possible they have been made 
three dimensional, and every care has been taken to ensure that 
they can be followed by both technical and non-technical readers. 
Of exceptional interest are the cut-away drawings of particular 
cars and engines, which are such a popular feature of The 
Autocar. 

Every part of the car’s structure and mechanism is described 
in a logical sequence in simple semi-technical language, and each 
of the 22 chapters is complete in itself, so that it is possible to 
read any one chapter without reference to others. Among recent 
developments covered are automatic transmission systems, other 
two-pedal control arrangements, disc brakes, overdrives, power 
assisted brakes and steering, and fuel injection. With the basic 
knowledge of motor cars and their components provided by this 
handbook, the owner can be sure of getting the best out of his 
particular model, can recognize and diagnose simple faults and 
maladjustments before damage is done, and can save the costs 
of inefficient running and unintentional neglect. 

The contents are as follows: Foreword; A brief survey; 
Fundamentals of the petrol engine; The popular overhead valve 
engine; Engine design features; Producing the mixture; Producing 
the spark; The petrol supply; Engine lubrication; Engine cooling; 
The clutch; Making use of the engine; The drive to the road 
wheels; Two-pedal control; Automatic transmission; Alternatives 
to the petrol engine; Wheels, tyres and brakes; Suspension, 
springs and shock absorbers; Steering; The body structure; Body 
details; The electrical system; and Equipment and accessories. 


The Modern Diesel 


By Donald H. Smith, M.I.Mech.E. 
London: ILIFFE AND Sons Ltp, Stamford Street, S.E.1. 
1959. 8} «53. 288 pp. Price 17s. 6d. 

Although the great swing to diesel usage during the last few 
years is particularly evident in the medium-capacity classes of 
goods vehicles, a number of truly small diesels have also appeared 
on the market. The 1-ton delivery van, small agricultural 
tractors and marine vessels, and a considerable proportion of 
British taxi-cabs are all equipped with diesel engines. With 
the conversion of the railways well under way, the diesel power 
unit can be said to dominate the transport scene. One field 
remains to be conquered: it is that of the popular car. Research 
into the elimination of diesel knock by means of pilot injection 
may remove at least one major obstacle. 
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V-Four Engine in Russian Small Car 


THE Russian Zaporozhets (Coss 
had a 746 cm® horizontally oppose: 

the latest power unit is of 90 deg V-fou 
bore and stroke measurements, 
cooling of the earlier engine. An 
issue of the Russian motoring jou 
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the reasons for the design revision 

It was felt that the superior inherent 
engine was outweighed by the disadvantages, 
the poor accessibility, in which connection mention \ 
of the necessity of removing the unit for tapp« 
Also, the long induction inevitable with a si 
carburettor had caused difficulty in cold starting. An unusual 
objection to the horizontally opposed engine was of 
ing of the valve gear because of mud deposition on the 
in bad weather 


real 


— , 
Dalance oft 
system 


covers during travel on unmetalled roads 
As hitherto, the engine is mounted at the 

obtain equal firing intervals, the four throws of the 

shaft are arranged in two planes. The poor dynamic balat 
of this layout has been corrected by the li 
tion of an old and well tried principle: an 
revolving in opposition to the crankshaft, has been intro- 
duced. Since the counterweights the crankshaft fully 
balance both the rotating and the reciprocating masses, the 
result is a horizontal, unbalanced primary 
additional shaft runs within the hollow camshaft, 
immediately above the crankshaft, and it carries 
These balance 


ingenious app 


) | | 
additional sh 


on 


couple 

whi 
weight at each end. weight 
mutually at 180 deg 
embodied in the crankshaft 
that the vertical components of the centri 

on the weights cancel each other out, wherea 


similarly, balance 


The two sl 


ind, 


components combine to form a couple equa 
to the primary couple. Although theoretical 
cleverly incorporated, this balancer must add 
weight and cost of the engine, and it ts, of 
reason that mechanisms of this type are 
in motor vehicles 

An interesting feature of the lubrication tem is that a 
centrifugal filter is embodied in the fan driving pulley 
crankshaft. It is known that the Russians strongly 
this type of filter and that all tractors now being produced 


on the 


favour 
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P.S.V. Heating and Ventilation 


Part 1: Some Aspects of Requirements in Respect of Operation of Buses. 


Principally in Cold Climates 


HUGO 


Doric recent years, a great deal of scientific and 
engineering research has been carried out with a view to 
discovering more about the factors that affect the feeling of 
comfort, or otherwise, that a experiences when 
remaining in a room or other enclosed space for a period 
of time. This work has revealed that the temperature of the 
ir is not the only factor of importance: others are the tem- 
perature of the surrounding walls, and the movement and 
moisture content of the air. Knowledge of these factors has 
led to improvements and economies in respect of the heating 
of houses and assembly rooms of various types, and much 
of the experience acquired in this field should also be taken 
into account when dealing with the problem of the heating 
and ventilation of modern buses and coaches for operation 


person 


in different climates. 

In this article, the author endeavours to analyse some of 
the basic, elementary problems involved in the heating and 
buses in a climate where the ambient 
winter temperature may be below 20 deg C 4 deg F). 
For the interior of the vehicle, a constant temperature of 
+15 deg C (59 deg F) is required, and under severe con- 
ditions this increasing the temperature of the 
interior of the vehicle by 35 deg C (63 deg F). 


ventilation of diesel 


necessitates 


Heat supply requirements 

The total heat supply requirements of a bus or coach 
comprise the transmission heat and the ventilation heat. Of 
these, the former includes heat to replace that lost through 
sides, windows, floor and roof, while the latter is the heat 
for warming the air supplied for ventilation of the interior. 


Transmission heat 

Heat transfer process through the side, floor or root of 
a bus can be schematically illustrated as in Fig. 1. Between 
the interior, at temperature ¢, and the exterior, at tempera- 
ture t,, there occurs a heat flow which is proportional partly 
to the difference in temperature f,—t, (4.1) and partly to the 
heat transfer number k of the side, where k is in metric 
units and is the number of kcal/m*-hr-deg C which will pass 
through the relevant wall of the vehicle. Expressed in 
British units, k=1kcal/m*-hr-deg C becomes K,=0-205 
B.Th.U/ft*-hr-deg F. The figure k is dependent on: the heat 
transfer number +, from the interior air to the inner panel; 
+,, Which is that relating to the transfer from the exterior to 
the outer panel; and the thermal insulation in the actual bus 


Table 1 PANEL TEMPERATURES AT DIFFERENT VALUES OF A 
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side, which is dependent on the construction of the side. 

Thus the quantity of heat W passing through the side can 
equation: W—AR(t, 1 kt. The 
, of the inner and outer panels, can 
be calculated from the equation W kt ti —tiv) 
t t From experience it has been found that 2 

can generally be taken as 7 and 20 kcal/m*-hr-deg C 


from the 
and 1 


be obtained 
temperatures I 


and 
respectively. 

A side with no insulation has a k of 
2-5 kcal/m*-hr-deg C, and it has been found that an inner 
+15 deg C and 1 20 deg C, has a 
tempera.ure of 2-5 deg C (36 deg F). Obviously, a passenger 
sitting mext to a panel at this temperature cannot feel warm: 
the human body loses heat to the cold panel by radiation, 
and the interior temperaiure seems to be far lower than the 


approximately 


panel, where 1 


actual temperature of the air. 

If the side is efficiently insulated, k drops to approximately 
1. This means that, by insulating the side, the rate of heat 
loss will be more than halved, and, under the conditions 
outlined in the previous paragraph, the temperature of the 
inner panel will be +10 deg C (50 deg F). 

For a thin floor, of wood covered with linoleum, the value 
of k is approximately 3. Again, under the same conditions, 
the temperature of the inner face of the floor will theoretically 
be around freezing point. In practice, it is possible that 
conditions are improved slightly as a result of heat coming 


Fig. 1. Diagram of tem- 
perature gradient due 
to heat flow through a 
type of 
side of a 
vehicle 


conventional 
uninsulated 
public 


service 


from the engine, exhaust pipe and silencer, but despite this, 
when the outside temperature is low, a simple non-insulated 
floor wll have a very low temperature and it will be 
impossible for passengers to feel comfortable. A_ person 
feeling the cold in his feet will feel even worse if the air 1s 
very warm at head level. 

Windows with single panes have a k of about 5, which 
that heat losses through them are high. The tem- 
perature on the inside of the will be 10 deg C 
14 deg F). Approximately the same values apply to metal 
parts, such as pillars, window frames, wheel-arches and 
step-wells, in contact with both the air inside and outside. 


means 
glass 
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iboui 
by 


ane 


Double panes in windows reduce the value of & to 
3-5 and raise the temperature of the inside of the glass 
approximately 8 deg C (14 F Also, double-j 
windows help psychologically to increase passenger comfort 
since mist and ice do not form on them Mist 
forms at about 1 6 deg C (21 deg F) « 
pane windows, and at 1 14 deg C (7 deg F 
pane ones—a considerable difference. In Table 1 is 
the inside panel temperatures at different values of k and 
ambient temperatures of — 5, —10 and —20 deg (¢ 

An estmation of the transmission heat losses in the 
of an 11 metre (36 ft) long single-deck bus is shown in 
Table 2. Estimations of this kind be 
regarded as being schematic and approximate; the figures 
however, should provide valid comparisons between different 
constructions and designs of parts. The inner panel tem 
peratures in Table 2 are based the as 
t +15 deg C that 1 20 
typical values for temperatures experienced in 
35 deg C, the total transmission 


deg 
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into ice 


on double 


nown 


must, Ol 


course, 


umption tat 


In Fig 2 are 


lated 


insuiateaG and 


on 
and deg ( 
non-insulated bodies. At _ 1 
heat quantities are 
Non-insulated body 
Insulated body, 
single pane 
Insulated body, 
double pane 5,400 , 
The values of k given apply mostly to bodies without sections 
from 


10,300 kcal/hr (41,000 B.Th.t 


6,300 25.000 


oie) 


OOO 


of metal, such as pillars, that can conduct heat directh 
inside to outside. The occurrence o 

quantity will increase the by 

Furthermore, the values appiy to stationary vehic 
case of in mouon, they must be 

25 to 40 per cent. 

It can be seen, then, that there is a considerable differenc« 
between an insulated and a non-insulated body \ 
interior temperature be maintained more 
easily in an insulated body, and this is, 
beneficial if the supply of heat is limited 


losses 


vehicles 


can, therefore, 


of cou , especially 


tnat 
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radiant heat from the 
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windo\ 1 doors—th 
motion or exposed to wind. If the body is not 


vehicle 
npletely uncontrolled ventilation may occur 


in ( imate, this will render the vehicle useless for 
sengers, partly 


the 


ind 
ulung draught 
great that the 
the bus 
iaining 


conveying pa because of the re 
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ind partly because heat losses will be so 
ivailable he will be insufficient to 


Ihe ch 


condition 


render com 


fortable inge of air necessary for ma 


t hnes nd the 


cceptable with regard to tre 
must be effected 
upply of fresh air, sufficiently warmed in cold weather 
With regard to the of air to 
n a bus, it should be endeavoured to maintain a 


every 


degr by a well controlled 


ee of humidity, 


volume ivailable each 
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fresh supply corresponding to 0-5 to 1-0 m 


The 1] 
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Area m 


Root 

Floor 

Windows, single 
Windows, double 


Non-insulated body 


Insulated body 
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deg © deg © 
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Total, single pane 295 


Total, double 
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often prevails. The most important part to be insulated 1: 
the floor. It should be of double skin construction with 
insulation between the skins, to give a value of k of approxi- 
mately 1. Of course, all the parts, even wheel-ar< ind 
step-wells, should be well insulated. 
Insulation of metal bodies is usually 
components, such as pillars and window frames, 
inside 
can flow 


unsatusiactory; some 


ire olter 


contact with both outside and air and thus form 
through which the heat 


This is disadvantageous in cold climates, 


in 


bridges from inside to 
ind 


outside. 
bridges should, therefore, be interrupted by a 
lation, and screws used on the inside should not 


layer ol! 


he 
into metal in direct contact with the outer air 


Nor should it be overlooked that insulation 1 
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and the seeping in of fuel oil smells and exhaust gases. 
However, it is imporiant that the used air can escape without 
meeting undue resistance. Sufficiently large outlets should 
be provided for this purpose, and their arrangement should 
be such that they cannot be closed. This ts essential if the 
required quantity of air is to be introduced into the interior 
of the vehicle. 

The supply of fresh air is a vital factor in the regulation 
of the humidity of the air in the bus. Each passenger adds 
approximately 30 gm/hr (1-1 oz/hr) of water to the air, but 
in rainy and misty weather, large quantities of moisture are 
added to the air in other ways, creating problems outside the 
sphere of normal conditions. If we still calculate on the 
basis of 25 passengers, the normal amount of moisture to 
be removed by ventilation will be 750 gm/hr. 

To avoid mist from forming in the vehicle, the dew-point 
of the air must not exceed the lowest inner panel tempera- 
tures. In the calculation example, the temperature on the 
inside of the single pane windows will be 10 deg C and, 
therefore, in order that they shall be free from mist, the 
additional 


air may not absorb more moisture than the 

capacity of absorption that would be obtained by heating it 
from an ambient temperature of — 20 deg C to - 10 deg C, 
which means approximately 1-25 gm/m’ of air. The 


blowing-in of approximately 600 m?*/hr (21,000 ft®/hr) (13 
changes) should ensure freedom from mist. 

If the windows have double panes, the temperature of the 
inner face will be ~ 2-5 deg C and this means that the fresh 
air can absorb approximately 3-5 gm/m* before mist begins 
to form on the windows. So the amount of air theoretically 
required to keep the windows free of mist drops to approxi- 
mately 215 m*/hr (5S changes). Naturally, no other part of 
the body may then have a higher heat transfer number than 
that for double pane windows, otherwise mist will begin to 
form on these parts instead of on the widows, and this would 
be even more unpleasant. It is evident that, if ventilation 
is limited, increasing the temperature of the panels by 
insulation is good from the point of view of freedom from 


Fig. 3. Curves showing the total heat requirements for insulated and 

uninsulated bodies when the vehicle is in motion and the air is supplied 

at the rate of 4, 10 or 20 changes per hour. The requirements are 
specified as a function of the temperature difference (t,  t,) t 
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mist. Even though the air quantity itself should be 
sufficient to guarantee freedom from mist, the heated fresh 
ur should, so far as possible, be directed straight on the 
windows or near them to ensure that no mist forms on 
them. 

For reasons of safety, windscreens and windows at the side 
of the driver’s seat must be kept absolutely free of mist and 
ice both inside and outside. Therefore, sufficiently large 
quantities of heat must be conveyed to them so that even 
snow and ice on the outside is sure to melt. One method 
of doing this is to employ electric heating, but the most 
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usual is to blow heated fresh air from a defroster unit on to 
the windows. A unit widely used in Sweden can be set 
to any one of three positions and has a maximum capacity of 
approximately 300 m*/hr (10,500 ft?/hr). Generally, only 
about half of this quantity is required, which means that the 
defroster can be assumed to be operated at an output of 
approximately 150 m‘/hr, thereby contributing only 
31 changes of air per hour to the overall ventilation, so 
facilities for additional ventilation of the interior must be 
provided. 

In the following the heat W required for the ventilating 
air is calculated for three assumed conditions : 
1. W. from the defroster unit alone, capacity 150 m°/hr 

5,250 ft®/hr), 3} changes/hr 


2. W,,., from the defroster unit plus another source, capacity 
450 m*/hr (16,000 ft?/hr), 10 changes/hr 
3. W.,, from the defroster unit plus another source, capacity 


900 m?/hr (31,500 ft? /hr), 20 changes /hr 
Twenty changes of air per hour can be taken as a good 
ventilation standard. 

For the condition where Ar= 35 deg C we obtain: 
W..,— 1,600 kcal/hr (6,400 B.Th.U/hr) 
W 4,900 ,, ,, (19,600 - ) 
W 9,700 ,, 5, (39,000 » ) 

The total heating requirement for a bus in motion is 
obtained by adding the transmission heat, in accordance 
with the previous calculation, increased by 40 per cent as an 
allowance for a vehicle in motion. 

14,400 kcal/hr are to be added for a non-insulated body 

8,800 kcal/hr are to be added for an insulated body with 
single pane windows. 

The total heating requirements, if 

thus be as follows: 

Non-insulated body 

W.,, 16,000 kcal/hr (64,000 B.Th.U /hr) 

W,, 19,300 ,, ,, (77,000 a ) 

W., 24,100 ,, ,, (96,000 % ) 


t is to be 35 deg C will 
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Insulated body 

W,., 10,400 kcal /hr (41,500 B.Th.U /hr 
W 13,700 ,., ., (55,000 ia 

Ww 18,500 ,, ,, (74,000 a 
Variation of the heat requirements with —.1 is shown in Fig. 3 
Summer conditions 

scarcely be 


summe! 


An article on ventilation can compl 
does not contain anything about 
obtain acceptable conditions in buses when the outdoor 
deg F) or more, ventilation 


conditions 


temperature is 25 deg C (77 


must be increased so that, inside the vehicle, air at head 
level moves at a speed of about 1 to 2 m/sec (3-3 to 6 ft/sec 

this, however, at least 100 changes of air are 
required per hour; this can be effected by utilizing the 
iir flow due to the motion of the bus, and taking in 
The move- 


To achieve 


relative 
iir through roof ventilators and open windows 
ment of the air provides a feeling of refreshing coolness even 
it temperatures exceeding 30 deg C (86 deg F Summer 
ventilation by means of windows that can be opened and 
ventilators is also essential for avoiding a high rise of 


roo! 


temperature when the buses are standing in the hot sunshine 





Paint Heating 
AS IS well known, there are a number of advantages 
heating paint before spraying it; these, and other relevant 
information, have been set out in a leaflet on this subject, 
which is available from The Aerograph-DeVilbiss Co. Ltd., 
47 Holborn Viaduct, London, E.C.1. In this leaflet is a 
chart designed to enable individual firms to determine how 
to apply paint heating to the best advantage, having regard 
for the circumstances relative to their own particular set-up 

When operating paint heating equipment, it is essential 
to maintain the right temperature, which is generally between 
160 and 165 deg F, but which should be determined by con- 
sultation with the supplier of the paint. Excessively high 
temperatures cause pin-holing, owing to the rupturing of the 
hardened surface by trapped solvents as they evaporate. The 
heat has to be applied as the paint is passed to the gun, 
since it is impracticable to apply it to a large circulation 
system. 

One of the chief reasons for heating the paint is that its 
viscosity is reduced, without using thinners, to that suitable 
for spraying purposes. It is claimed that, with heated 
systems, a high percentage of solids is deposited on the 
article that is being sprayed and that the coverage for every 
gallon of paint used is better than when thinners are 
employed with cold spraying. 

Paint heated under pressure is prevented from boiling, 
but when it is released from the gun nozzle the solvents 
vaporize rapidly and assist in the atomization of the paint, 
so the risk of orange peel effects in the finish is obviated 
Controlled flow-out is provided by the loss of mobility of the 
heated paint as it cools on the surface. As the temperature 
of paint is raised its viscosity becomes more stable, and 
therefore the operator is less likely to have to make frequent 
adjustments to the gun. It is also claimed that, because of 
the high percentage of solids deposited on the surface being 
sprayed, heated paint gives heavier coatings, better protec- 
tion, higher gloss, less shrinkage, better adhesion and longer 
life; comparisons, of course, are based on equal volumes of 
paint sprayed from the gun in a given time. Because the 
solvents evaporate more readily when heated paint is used, 
drying times are reduced. 


to 


Stress Analysis 

FOLLOWING an exploratory meeting, on Ist March 1960, 
arranged by the Institute of Physics, a Joint British Com- 
mittee for Stress Analysis has been set up in Great Britain 
This Committee will represent the interests of Great Britain, 
in the field of stress analysis, at the periodic meetings of the 
Permanent Committee, which are held in Europe. Thus, it 
will ensure adequate British participation in international 
conferences in this field. 

The principal object of the Permanent 
membership of which is open to all west European countries, 


Committee, 
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furtherance of international collaboration in the field 
and in seeking to achieve this end, inter- 


is the 

Stress analysis, 
national conferences will be arranged at four-year intervals 
These conferences will normally be phased with the Inter- 
national Congresses on Applied Mechanics. The officials 
ind secretariat of the Permanent Committe will normally be 
ippointed by the National Committee in whose country the 
next international conference is due to be held. 

The objectives of the Joint British Committee for Stress 
Analysis interest of the 
constituent bodies : 
a) by maintaining 

for European o1 


will be to act in the collective 


Permanent Committee 
Stress 


liaison with the 
International Conferences on 
Analysis, and 
by maintaining with 
insututions concerned with stress analysis 
The Joint British Committee consists of representatives 
appointed by The Royal Aeronautical Society, The Institu- 
tion of Civil Engineers, The Institution of Electrical 
Engineers, The Institute of Marine Engineers, The Institu- 
tion of Mechanical Engineers, The Royal Institution of 
Naval Architects, The Institute of Physics and the Physical 
Society, The Institution of Structural Engineers 21d the 
Institute of Welding. Mr. A. F. C. Brown, of the National 
Physical Laboratory, and the represe-tative of the Institu- 
tion of Mechanical Engineers, has been elected the first 
chairman of the committee, and The _ Institution of 
Mechanical Engineers provide the committee’s secretariat 


liaison Overseas societies and 


PowerGrip Drives on B.R.M. 


SINCE the publication, in the April issue of Automobile 
Engineer, of a brief article on PowerGrip belt drives, informa- 
tion has been received from the manufacturers, The North 


British Rubber Co. Ltd., regarding a further application of 
these drives. On the latest B.R.M. rear-engine racing cars, 
the two magnetos are driven by standard PowerGrip belting, 
of 2 in pitch and 4 in wide. The magnetos, which are of 
Lucas manufacture, are mounted in cradles, one on each 
Since the input shaft of each drive 
1 gear 


side of the crankcase. 
runs at half engine speed, by virtue of internal 2: 
reductions, the belt drives have a 1 : 1 ratio. 

The pulleys have 20 teeth, giving a pitch-circle diameter 
of 2-387 in, and the driving pulley on each side is shrouded 
to prevent the belt running off. The centre distance between 
the pulleys of the right-hand drive is 6 in, whereas on the 
left it is 74in, owing to the position of the fuel pump 
Since the maximum crankshaft speed is in the region of 
8,000 r.p.m, the corresponding linear speed of the belt is 
2,500 ft min, which is considerably faster than the 1,750 
ft min of the } in pitch PowerGrip drive described in the 
issue mentioned earlier. It is understood from The North 
British Rubber Co. that the drives are proving entirely 
satisfactory in this unusually arduous application. 








and the seeping in of fuel oil smells and exhaust gases. 
However, it is important that the used air can escape without 


meeting undue resistance. Sufficiently large outlets should 


be provided for this purpose, and their arrangement should 
be such that they cannot be closed. 
required quantity of air is to be introduced into the interior 


This is essential if the 


of the vehicle. 

The supply of fresh air is a vital factor in the regulation 
of the humidity of the air in the bus. Each passenger adds 
approximately 30 gm/hr (1-1 oz/hr) of water to the air, but 
in rainy and misty weather, large quantities of moisture are 
added to the air in other ways, creating problems outside the 
sphere of normal conditions. If we still calculate on the 
basis of 25 passengers, the normal amount of moisture to 
be removed by ventilation will be 750 gm/hr. 

To avoid mist from forming in the vehicle, the dew-point 
of the air must not exceed the lowest inner panel tempera- 
In the calculation example, the temperature on the 
10 deg C and, 


tures. 
inside of the single pane windows will be 
therefore, in order that they shall be free from mist, the 
air may not absorb more moisture than the additional 
capacity of absorption that would be obtained by heating it 
from an ambient temperature of — 20 deg C to - 10 deg C, 
which means approximately 1-25 gm/m’ of air. The 
blowing-in of approximately 600 m‘*/hr (21,000 ft’/hr) (13 
changes) should ensure freedom from mist. 

If the windows have double panes, the temperature of the 
inner face will be ~ 2-5 deg C and this means that the fresh 
air can absorb approximately 3-5 gm/m* before mist begins 
to form on the windows. So the amount of air theoretically 
required to keep the windows free of mist drops to approxi- 
mately 215 m‘*/hr (5 changes). Naturally, no other part of 
the body may then have a higher heat transfer number than 
that for double pane windows, otherwise mist will begin to 
form on these parts instead of on the widows, and this would 
be even more unpleasant. It is evident that, if ventilation 
is limited, increasing the temperature of the panels by 
insulation is good from the point of view of freedom from 


Fig. 3. Curves showing the total heat requirements for insulated and 

uninsulated bodies when the vehicle is in motion and the air is supplied 

at the rate of 4, 10 or 20 changes per hour. The requirements are 
specified as a function of the temperature difference (t,  t,,) t 





mist. Even though the air quantity itself should be 
sufficient to guarantee freedom from mist, the heated fresh 
uir should, so far as possible, be directed straight on the 
windows or near them to ensure that no mist forms on 
them. 

For reasons of safety, windscreens and windows at the side 
of the driver’s seat must be kept absolutely free of mist and 
ice both inside and outside. Therefore, sufficiently large 
quantities of heat must be conveyed to them so that even 
One method 
most 


snow and ice on the outside is sure to melt. 
of doing this is to employ electric heating, but the 


Fig. 2. Diagrammatic illustration 
giving typical figures for the 
temperatures of the inner panels 
of insulated and _ uninsulated 
single-deck public service vehicles 


ZIZZLZA insulation 


usual is to blow heated fresh air from a defroster unit on to 
the windows. A unit widely used in Sweden can be set 
to any one of three positions and has a maximum capacity of 
approximately 300 m?/hr (10,500 ft®/hr). Generally, only 
about half of this quantity is required, which means that the 
defroster can be assumed to be operated at an output of 
approximately 150 m‘/hr, thereby contributing only 
31 changes of air per hour to the overall ventilation, so 
facilities for additional ventilation of the interior must be 
provided. 

In the following the heat W required for the 
air is calculated for three assumed conditions : 

1. W..,, from the defroster unit alone, capacity 150 m?*/hr 
5,250 ft°/hr), 3} changes/hr 

W’,., from the defroster unit plus another source, capacity 

450 m*/hr (16,000 ft?/hr), 10 changes /hr 

W’.., from the defroster unit plus another source, capacity 

900 m?/hr (31,500 ft?/hr), 20 changes /hr 
Twenty changes of air per hour can be taken as a good 
ventilation standard. 

For the condition where Ar 
Wi-+— 1,600 kcal/hr (6,400 B.Th.U/hr) 
W 4,900 ,, ,, (19,600 - ) 
W 9,700 ,, 4, (39,000 » ) 

The total heating requirement for a bus in motion is 
obtained by adding the transmission heat, in accordance 
with the previous calculation, increased by 40 per cent as an 
allowance for a vehicle in motion. 

14,400 kcal/hr are to be added for a non-insulated body 
8,800 kcal/hr are to be added for an insulated body with 

single pane windows. 

The total heating requirements, if 

thus be as follows: 

Non-insulated body 

W.., 16,000 kcal/hr (64,000 B.Th.U/hr) 
W,, 19,300 ,, ,, (77,000 ” ) 
W., 24,100 ,, ,, (96,000 ) 


ventilating 


35 deg C we obtain: 


t is to be 35 deg C will 
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Insulated body 
Ws, 10,400 kcal/hr 
W,, 13,700 ,, ,, (55,000 99 
W 18,500 ,, ,, (74,000 ” 
Variation of the heat requirements with 


41,500 B.Th.U 


tis shown in Fig. 3 


Summer conditions 


scarcely be complete if it 


summer 


An article on ventilation can 
not contain anything 
acceptable conditions in b 


u 
deg F) or 


does about conditions To 
obtain 


temperature is 25 deg C 


OULGOOI 


ses when the 


ventuilauon 


more, 


must be increased so that, inside the vehicle, air at head 
level moves at a speed of about 1 to 2 m/sec (3-3 to 6 it/sec) 
100 changes of air are 
utilizing the 


this, however, at least 
required per hour; this can be effected by 
relative air flow due to the motion of the bus, and taking in 
uir through roof ventilators and open windows. The move- 

ent of the air provides a feeling of refreshing coolness even 
it temperatures 30 deg C (86 deg F Summer 
ventilation by means of windows that can be opened and 
a high rise of 


To achieve 


exceeding 


roof ventilators is also essential for avoiding 


temperature when the buses are standing in the hot sunshine 





o . “ . 

Paint Heating 
known, there are a number of advanta 
heating paint before spraying it; these, and other relevant 


information, have been set out in a leaflet on this subject, 


which is available from The Aerograph-DeVilbiss Co. Ltd., 
47 Holborn Viaduct, London, E.C.1. In this leaflet is a 
chart designed to enable individual firms to determine how 
to apply paint heating to the best advantage, having regard 
for the circumstances relative to their own particular set-up 

When operating paint heating equipment, it is essential 
to maintain the right temperature, which is generally between 
160 and 165 deg F, but which should be determined by con 
sultation with the supplier of the paint Excessively | 
temperatures cause pin-holing, owing to the rupturing of the 
hardened surface by trapped solvents as they evaporate. The 
heat has to be applied as the paint is passed to the gun 
since it is impracticable to apply it to a large circulation 
system. 

One of the chief reasons for heating the paint is that its 
viscosity is reduced, without using thinners, to that suitable 
for spraying claimed that, with heated 
systems, a high percentage of solids is deposited on the 
article that is being sprayed and that the coverage for every 
gallon of paint used is better than when thinners are 
employed with cold spraying. 

Paint heated under pressure is prevented 
but when it is released from the gun nozzle the 
vaporize rapidly and assist in the atomization of the paint, 
so the risk of orange peel effects in the finish is obviated 
Controlled flow-out is provided by the loss of mobility of the 
heated paint as it cools on the surface. As the temperature 
of paint is raised its viscosity becomes more stable, and 
therefore the operator is less likely to have to make frequent 
adjustments to the gun. 
the high percentage of solids deposited on the surface being 
sprayed, heated paint gives heavier coatings, better protec- 
tion, higher gloss, less shrinkage, better adhesion and longer 


AS IS well 


th 


lig 


purposes. It is 


boiling, 


from 


solvents 


‘ 


It is also claimed that, because of 


life; comparisons, of course, are based on equal volumes of 
paint sprayed from the gun in a given time. Because the 
solvents evaporate more readily when heated paint is 


drying times are reduced. 


used, 


Stress Analysis 

FOLLOWING an exploratory meeting, on Ist March 1960, 
arranged by the Institute of Physics, a Joint British Com 
mittee for Stress Analysis has been set up in Great Britain 
This Committee will represent the interests of Great Britain, 
in the field of stress analysis, at the periodic meetings of the 
Permanent Committee, which are held in Europe. Thus, it 
will ensure adequate British participation in international 
conferences in this field. 

The principal object of the Permanent 
membership of which is open to all west European countries, 


Committee, 
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he furtherance of international collaboration in the field 


analysis, and in seeking to achieve this end, inter- 


or stres 
national conferences will be arranged at four-year intervals 
se conferences will normally be phased with the Inter- 
national Congresses on Applied Mechanics. The officials 
ind secretariat of the Permanent Committe will normally be 
ippointed by the National Committee in whose country the 
next international conference is due to be held 
Joint British Committee for Stress 
interest of the 


The objectives of the 
Analysis will be to act in the 
consutuent bodies 
i by 

for European ot 

Analysis, and 

by maintaining liaison with 

institutions concerned with stress analysis 

The Joint British Committee consists of representatives 
ippointed by The Royal Aeronautical Society, The Institu- 
Civil Engineers, The Institution of Electrical 
Engineers, The Institute of Marine Engineers, The Institu 
tion of Mechanical Engineers, The Royal Institution of 
Naval Architects, The Institute of Physics and the Physical 
Society, The Institution of Structural Engineers and the 
Institute of Welding. Mr. A. F. C. Brown, of the National 
Physical Laboratory, and the represe-tative of the Institu- 
Engineers, has been elected the first 
chairman of the committee, and The Institution of 
Mechanical Engineers provide the committece’s secretariat 


collective 


maintaining liaison with the 


International 


Committee 
Stress 


Permanent 
Conferences on 


overseas societies and 


tion. soot 


tion of Mechanical 


PowerGrip Drives on B.R.M. 


SINCE the publication, in the April issue of Automobile 
Engineer, of a brief article on PowerGrip belt drives, informa- 
tion has been received from the manufacturers, The North 
British Rubber Co. Ltd., regarding a further application of 
these drives. On the latest B.R.M. rear-engine racing cars, 
the two magnetos are driven by standard PowerGrip belting, 
of {in pitch and 4in wide. The magnetos, which are of 
Lucas manufacture, are mounted in cradles, one on each 
Since the input shaft of each drive 
l gear 


side of the crankcase 
runs at half engine speed, by virtue of internal 2 
reductions, the belt drives have a 1 : 1 ratio 

The pulleys have 20 teeth, giving a pitch-circle diameter 
of 2-387 in, and the driving pulley on each side is shrouded 
to prevent the belt running off. The centre distance between 
the pulleys of the right-hand drive is 6 in, whereas on the 
left it is 74 in, owing to the position of the fuel pump 
Since the maximum crankshaft speed is in the region of 
8,000 r.p.m, the corresponding linear speed of the belt is 
2,500 ft min, which is considerably faster than the 1,750 
ft min of the 4 in pitch PowerGrip drive described in the 
issue mentioned earlier. It is understood from The North 
British Rubber Co. that the drives are proving entirely 
satisfactory in this unusually arduous application 








Automatic Bus Conductor 


in Automatic. Start-Stop Indicator Developed for Use in Road Testing Public Service \ ehicle Brakes 


D. M. 


A mone the essential phases in the development and 
production of a brake lining is its road test, which of course 
carried out under conditions similar to those that 
will be met in With linings intended tor use in 
public service vehicles this presents special problems, since 
to simulate actual service, a bus running in normal 
burban or city traffic must stop at intervals corresponding 
and remain stationary for a period correspend- 
time taken to let down and take up 
is undesirable to tax the driver with 


must be 


service 


test 
oO b is tops, 


ing to mean 
passenge! Since it 
the additional task of time-keeping, the instrument to be 


described was developed for this purpose. Its function is 


the 


If the two illustrations below, which are of the condenser charge 
the upper one shows the instrument panel and the 


ior, with one of the ten plastics covers removed 








FROOD* 


to signal to the driver by means of the buzzer, exactly as in 
normal operation. 

In the case of a suburban bus 
between-stops cycle, taking no account of traffic effects, is 
just over one minute, consisting of some 45 seconds 
accelerating and free running, 6} seconds standing and the 
remainder braking. Under the test conditions, the braking 
time is determined not by the instrument but by the action 


service, the average 


of the driver. 

The instrument, Fig. 1, is basically a scale-of-two umer 
operating at alternate 45 and 6} second Test 
vehicles to which the instrument is fitted run among normal 
traffic on ordinary suburban and country roads. Therefore, 
if the signal to stop has been given and this signal also starts 
a second timer simulating standing time, difficulties could 
irise even if mean decelerating tume were to be added to 
standing time: the driver could easily find himself out of 
phase with the signal if, owing to traffic conditions, he 
could not begin braking immediately on receipt of the stop 


iniervals 


signal. 

It is necessary, therefore, to delay the initiation of the 
second period of time, that is, for standing, until the vehicle 
has aciually stopped. For this purpose, a signal indicating 
motion or no motion of the vehicle is passed to the imstru- 
ment. This is done by relay D, Fig. 2, which operates on 
the principle of the use of the output from an electric 
tachometer on the gearbox output shaft, to bias a triode 
vaive beyond the cut-off. Elapsed time indicators are pro- 
vided, to sum separately the free running, braking and 
standing times. There are two counters, CA and NCA, 
which count separately the brake applications made in 
response to the stop signal and those made because of traffic 
conditions. 

Operation of the instrument is based on two capacitor- 
charge type timers, each tripping the trigger of a Z.803U 
The standing 
running tmer 


trigger tube with a relay in its anode circuit. 
umer relay is indicated at A and the free 
relay at B. These relays energize and de-energize the inter- 
lock C. There is also a brake interlock relay F, and a motion 
interlock relay D. The buzzer operating relay is shown at 

E; and G and H hold the brake application count until the 

pedal is released, so that when the stop signal is given, the 
count is registered as “cycle” or “non-cycle” according to 
whether or not the vehicle actually stops 

The action is as follows: 

1) The instrument is switched on some fifteen minutes 
before starting on a test run. During this time, D relay 
becomes energized owing to the triode’s conducting, and 
the red lamp is illuminated; relay A operates and causes 
C to be energized and held. After relay D closes, the 
“standing time elapsed” indicator operates during the 
whole of the time the vehicle is stationary 
When the bus is driven away, relay D is de-energized 
owing to the tachometer output’s biassing the triode 


beyond cut-off. The free running time indicator starts 


esearch Division, Ferodo Limited, Chapel-en-le-Fnth, Stockport 
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and the standing tume indicator 
the timer B is initiated, and also the 
illuminated 

After 45 seconds, relay B operates, rings 
As the traffic conditions 
relay F, 


and de-energizes C 
this 
indicator in operation and 
At the same tin 


driver brakes; energize 
braking time 
running time indicator 
lamp lights 

The bus stops at a deceleration controlled by 
Relay D becomes energized, the braking 
stops, the standing time indicator sta 
lamp lights. As the brake pedal 

CA registers one count, but will 


brake pedal 


application of the 


ows the arra 
of the ele nic circuit of 
p § and 11 on P 


nected across the push-button 


timer The 


4 4 


the buzzer, pins 1 and 7 across 
lamp, and pins 1 and 10 to the oran 


CA< 


stationary; and the operation of the 
After 65 seconds, relay A opera 
which the buzzer 1s 
succession, and the cycle is complete 
Should the driver brake during the 45 
whether to a standstill or not, the blue lamp 
the application and the counter NCA regist 


If, owing tot 


holds; operate 


when the brakes are released 


other reason, he brakes after the stop sign 
come to rest, this application will also be regi 
NCA counter. The first brake application t 
signal has been given will be registered as the 
tion, and will initiate operation of the A mer 


h al 


signal at the instant the bus moves, 


fo obtain a 
necessary for the bias voltage to rise quickly, and 
tachometer used is a rotary transformer, the output of which 
is some 300 V at 30 m.p.h. To prevent damage to the triode 
during reversing, a rectifier is incorporated, and to limit the 
maximum voltage, a voltage stabilizer is placed acro 
tachometer output. 


under all conditions the bus meets under of 


This arrangement 


service. 

Another facility provided by the tmer 
This 
owing to limitations in 
ind the fact that it is fully 
is incapable of attaining 30 m.p.h 
so the brake 
the driver down to 10 m.p.h 
The interlock for this 


illows for 30 seconds fre 


of the type 


1 “fast cycle” 
respect 
loaded at all tim 
irom re 
ipplications on this cycle are 
He then 


facility 


} 
ony 


restart signal 


Automobile Engineer, October 1960 


stops imultaneously, 


photocell in the vehicle’s 
that the light to the 
registering al 


energized by transistor 


speedometer, which is so arranged 


when the indicator 1s 


' 
yhotocell is cut off 


I 
t 
] 
i 


t} 

ig can be seen the two counters, three elapsed 
time indicators, the on-off and 
ock. Behin he panel be 
three coarse and three fing 
two pairs for 
There 


zero, and a 


faciliues, switches and a 
label, on the front of 


tumer- 


ring the 


the instrument 


controls one pair for standing tume ind 


Iree running tume, ( n each of the two cvcies 
| tting the counters to 


the triode anode circuit, to simuiat 
purposes 


uming 


if 
ul 


to the tubes is stabilized, and 


voltage is obtained voltag 


tubes : wer, the 12\ 
floating at 
Good tume 
obtained at an than that 
driver can work, even under the most favourable conditions 


supply is taken from a 
Samp charge rate 

stability is 
to which the 


relerence 
12\ 


nm the 


accumulator, 
24V_ vehicle 


wCcuracy 


thus 


Sul ply 
greater 


Autocar’s Show Numbers 


three London Show Numbers of our asso 
Autocar, will again be much larger than 


HIS year, the 
iated journal, T he 
the regular issues, to ensure complete coverage of this major 
event. As in previous years, the Show Guide, to be published 
on 14th October, price Is, will be comprehensive, with stand 
plans, lists of exhibitors, advance news of the car, caravan, 
engine and accessory exhibits, and buyer’s guide tables. In 
addition, there will be two big bonus attractions: they are 
the eagerly awaited list of The Autocar’s 
unprecedented £7,500 Free Car Competition and a full-scale 


prizewinners in 


report of the Paris motor show 

The Show Report, which will be published on 21st 
October, price 2s 6d, will be three times the normal size 
minute, 
detailed 
full com- 
plement of regular features Finally, 
The Show Review appear on 28th October, price Is 
This number will comment on 
many of the exhibits in all of the 
It will also contain an end-of-show survey of design trends, a 
ind special supporting features 


models, announced at the last 
show, with 


It will feature new 
stand-to-stand review of the 
There will 
ind supporting articles 


ind a 
descriptions of exhibits also be a 
will 
views and 


sections at Earls Court 


feature expert 


road test report of a new car, 


421 











New Plant 


Recent Developments in 


Ax undercrank machine fabricated from steel plate and 
capable of cutting mild steel up to 8 ft wide by j in thick 
latest addition the range of guillotines built by 
Edwards Ltd, Euston Road, London, N.W.1.  Base- 


into one unit and 


is the to 
fe F 
plate, bed, and side frames are welded up 
the top bridge the cutting beam 

box-type construction. A feature of the crankshaft design 
is the multiple bearing arrangement mounted below 
bed; motion being transmitted to the cutting beam by cast 
steel connecting Beam slides are fitted with plastics 
wear strips, ensuring a low frictional coefficient and obviating 
Adjustment for wear is provided 
by the 


and ire each of heavy 


the 
rods 
the need for lubrication. 


by gib strips, and blade 
adjustment of the blade block 


clearance is set screw 


Drive is by a high-slip, 10 h.p, 3,000 rev/min, 3-phase 
motor through a worm gear, with an electrically operated 
clutch and an electromagnetic brake mounted on the worm 
shaft. Control is by a remote, freely-sited foot switch. The 


machine is designed for either single or continuous stroking 
mounted switch. 
switch the 


a conveniently 
limit 


and selection is effected by 
On stroke, 
machine automatically at the top of the stroke; on continuous 
stroking the rate is 35 min. All elements of the 
drive are enclosed and there are no externel moving parts 
precision, back 
gauge with a large-scale, front-view calibrated to 
0-005 in. Control is at the front of the machine, 
giving a fast traverse and a slow approach speed to facilitate 
The range is 24in and limit 
An adjustable front 


single a cam-operated stops 


strokes 


Equipment includes a power-operated, 


indicator 
by switch 
accurate setting switches at 
each end prevent inadverteni overrun 
gauge, extending to 30 in, and a side-squaring gauge are also 
irrangement comprises 


multiple disc 


provided. The automatic hold-down 


individually loaded by 


plunger 


a number of 


and Tools 


Production Equipment 























springs. Electrical controls, grouped in a panel on the side 
of the machine, include an overload protection device, and 
a light to indicate the motor is running. A common isolator 
switch is fitted in accordance with safety regulations 


Air line lubricator 

With the object of ensuring clean and controlled air line 
lubrication to reduce maintenance and prolong the service 
life of air-powered motors, tools, actuating cylinders, valves, 
and other equipment, B.E.N. Patents Ltd., a division of 
Broom and Wade Ltd., High Wycombe, Buckinghamshire, 
have developed the Controlube unit. A complete unit 
embodies three standardized components 
1. A moisture separator for the efficient removal of condensed 
water and other impurities from the compressed-air line. 
It is fitted with a replaceable filter and is supplied complete 
with a drain cock. 
2. A pressure-reducing valve complete with gauge for use 
where it is necessary to reduce the main line air pressure for 
different This component automatically adjusts 
pressure on the outlet side to the pre-set figure on the dial 
The diaphragm is of Neoprene to 


services. 


of the pressure gauge. 
ensure long life. 

3. A replaceable-bowl lubricator to provide lubrication for 
all types of pneumatic tools by means of a regulated airborne 


oil fog. The oil flow is automatic and the feed is clearly 
visible through the sight glass. Rate of oil feed is easily 
and accurately adjusted by the screw at the top of the 


lubricator. Refilling can be effected without closing air flow 

For air line systems where a pressure-reducing valve or 
other form pressure control already installed, the 
Controlube Minor unit which comprises a moisture separator 


ot is 


Besco-Truecut undercrank guillotine 


ft wide 





Capacity, 8 in thick 


Edwards Ltd 
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B.E.N. “‘Controlube” air line lubricator 
(B.E.N. Patents Ltd.) 


and a lubricator only can be supplied. Both units are 


available for } in and j in B.S.P. line connections 


Ultrasonic cleaning equipment 

A range of three small ultrasonic units for cleaning small 
components or assemblies, such as ball or roller bearings, 
instrument movements, hydraulic control valves, or optical 
items is now produced py Kerry’s (Ultrasonics) Ltd., 
Wharton Road, Stratford, London, E.15. The units operate at 
a frequency of 40 Kc/s, with the barium titanate transducer 
bonded directly to the base of the stainless steel cylindrical 
container. Dimensions of the containers are 2} in diameter 


<4}in, 45in diameter x6in, and Sin diameter <5 in, with 


respective capacities of 0-7, 1-0, and 2-0 litre. Each con- 
tainer is mounted on a plinth, enabling it to be stood on the 
bench or positioned on a conventional cyclic cleaning 
machine to take part in a cleaning sequence including 
pre-washing, rinsing, and drying. 

All units are energized from a Mullard 250 W ultrasonic 
generator, type L 325, measuring overall 12 in x 10 in x9 in 
high and weighing approximately 42 lb. By means of a 
selector switch assembly, a number of cleaning units can 
be energized consecutively from a single generator. Any of 
the normal range of cleaning agents can be used, including 
chlorinated solvents, organic solvents, water solutions, or 
mild acids. A solvent filtration unit for the 
removal of solids down to approximately one micron particle 
size can be supplied. Also available is a small bench- 
mounted vapour still for use with trichlorethylene or 
perchlorethylene as a component — drying or solvent 
recovery apparatus. 


contunuous 


Liquids blending machine 

Designed to effect an intimate mix of two or more liquids 
in a pre-set proportion immediately prior to delivery, the 
blending machines produced by Suba Hydraulics Ltd, 
86 Lind Road, Sutton, Surrey, obviate the problems of 
inconsistency, settling out, and wastage commonly associated 
with either small or bulk batch blending. The original 
model, illustrated, was specially produced for the Ford 
Motor Co. Ltd. to expedite the filling of engine coolant 
systems with a mixture of water and anti-freeze solution. It 
is normally set for a mix of 75 per cent water and 25 per cent 
anti-freeze but its range, set by micro-adjustment, is for 
mixtures of 67-33 per cent to 84-16 per cent. 

In the unit illustrated, mains water pressure at 25 lb/in 
is used to energize the double-acting water cylinder which 
in turn drives the other double-acting liquid cylinder or 
cylinders. For other blends a different liquid under pressure 
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Kerry's bench-mounted ultrasonic cleaning units 


(Kerry s (Ultras s) itd.) 


could be used or, if desired, air pressure. The unit is inter- 
locked through each liquid to stop operation should the 
operator allow the supply of any liquid to fail. Stroke 
reversal is effected by means of a changeover valve in the 
mains water supply line, operated by a small, compressed 
iir actuation cylinder controlled by an air valve coupled to 
cylinder linkage. Air supply is float-controlled 
anti-freeze tank housed in the machine 
No electrical controls are required. At a mains 
the maximum delivery is 10 gal/min; 


the main 
from the 
pedestal 

pressure of 25 Ib/in 
at 120 strokes/min the output is 5 gal/min 


service 


All liquid cylinders are of brass; end covers, pistons and 
and pipes and fittings of copper and 
Stainless steel can be used if required for 


valves of bronze, 


galvanized steel 


Suba blending machine for charging engine coolant systems 


ba Hydraulics Ltd.) 


Pome 








Morrisflex-Grasso B.12 series silent pneumatic hand drills 
(B. O. Morris Ltd 


all components in contact with the liquid being handled. 
Machines can be adapted for paint spraying and similar 
finishing work. They are also used for paint mixing and 
colour blending. 


Planetary thread-rolling machines 

By employing an annular die rotating at a constant speed 
inside two diametrically opposite stationary dies, the 
planetary principle advances the thread-rolling method from 
intermittent, reciprocating cycling to continuous cycling. 
These American-built machines are capable of high rates of 
output since, according to the type and dimensions of the 
part, from 12 to 16 parts can be rolled in one revolution of 
the die. The Model 125A illustrated, for example, can 
handle screws of from 6 B.A. to 1s in diameter up to 3 in 
long at production rates of from 400 to 800 pieces/min. 

Work is fed by two hoppers and adjustable, vibratory feed 
rails. Spring-loaded, cam-operated feed fingers are inter- 
changeable for different work diameters. By reason of the 
length of the die surface—the rotary die is approximately 
12 in diameter—its useful life is relatively long. Commonly 
it is good for up to 5 million pieces before requiring renewal. 


High-output, planetary, thread-rolling machine 
(Funditor Ltd.) 


Selling agents are Funditor Ltd, 3 Woodbridge Street, 
London, E.C.1, who handle the range of these machines. 


Slow-speed pneumatic drills 


Grasso manufactured in 


A range of pneumatic drills, 


Holland, has recently been introduced by B. O. Morris Ltd, 
Briton Road, Coventry. 
of a smooth, convenient shape with 
A feature is their quiet operation; a matter of some impor- 
tance in shops where numbers of air-powered tools are in 


These tools are small, light, and 
a piston-grip handle. 


use. 

Standard models, B.12/30 and B.12/41, both have 
diameter chucks and run at 3,000 rev/min and 4,100 rev/min 
respectively. Additionally, there is a range of four slow- 
speed models in the same series. These are equipped with 
fs in diameter chucks and designed fer operation at 400, 
600, 800 and 1,000 rev/min. They are intended for use in 
the fabrication of stainless steel and other materials relatively 
difficult to machine. 


| in. 


Worm-geared jacks and actuators 

Specifically designed for building into machines and equip- 
ment where jacking or linear actuation operations are 
required, these worm-geared, mechanical jacks are self-locking 
and can hold very heavy loads in position indefinitely without 
risk of creeping. Introduced by the Consolidated Pneumatic 
Tool Co. Ltd, Dawes Road, London, S.W.6, and designated 
the Duff Norton 1800 series, the range consists of eight units 
having capacities of from two to 100 tons. 

Features common to all models include the use of heat- 
treated, phosphor-bronze, worm-wheel teeth and the absence 
of keying in the lifting screw. The head of the lift screw 
is flanged and bolted to the member being actuated, thus 
preventing it from turning. When closed, the heights of 
the units range, from smallest to largest, 5} in to 24 in, and 
while standard lifts are up to 24in, greater lifts can be 
supplied on demand. 

Unit weight, based on a 6in lift, is from 17 Ib to 1,200 Ib. 
They can be used as linear actuators to pull or push, or to 
apply pressure in any direction. Arranged in any combina- 
tion connected through shafting and mitre gearboxes, and 
operated from a common power scurce, they will lift at a 
uniform rate and sustain unevenly distributed loads. 
Duff Norton worm-geared jacks 
(Consolidated Pneumatic Tool Co. Ltd.) 
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Production of Reinforced Plastics Panels 


New Techniques in Laying-up Motor Vehicle Body Panels Reduce Production Times and Costs. 


Making Medium-scale, Continuous Output Economically Advantageous 


Ix the belief that body panels of reinforced plastics are 
economic only where small-scale production is involved, the 
motor industry in general has been slow to adopt the new 
materials. There would appear to be no immediate prospect 
of developments in the technique of lay-up moulding that 
would make reinforced plastics competitive with sheet metal 
for the full-scale mass production of bodywork as practised 
by the larger motor manufacturing companies. Advances in 
both methods and materials that have been made to date, 
however, enable firms building sports and other special 
bodies, and also those engaged in the conversion of certain 
vehicles, tO maintain a continuous production of plastics 
panels and components on a not inconsiderable scale. 

By careful choice of materials, selection of the 
efficient moulding techniques, and adequate planning of 
operations, the economic advantages secured are worthwhile. 
Heavy expenditure on presses and on press tooling are 
avoided, and there need be little delay before production can 
be started. The simplicity of the equipment required, and 
the relative ease with which mould forms can be produced, 
reproduced, or modified, confers a flexibility in production 
that is unrivalled by any other method. This facility is of 
particular value to firms building bodies or executing con- 
versions on vehicles produced by several different manu- 
facturers. Obviously, the most significant advantage is to 
be gained on the larger components—roof panels in particu- 
lar—for which the cost and the time required for tooling 
would, in such applications, be prohibitive. 

An example is provided at the Folkestone 


most 


works of 


Martin Walter Ltd, where caravan conversions of standard 
light commercial vehicles are carried out. Full advantage 
is taken of the properties of reinforced plastics, from both 
production and utilitarian viewpoints 

Some of the Martin Walter “Dormobile” conversions are 
illustrated in Fig. 1. These vehicles have an elevating roof 
and according to the interior design, provide day and night 
accommodation for from two to five occupants, which com- 
pares well with that of a towed caravan. Plastics construc- 
tion has certain obvious advantages for the redesigned roof 
It is extremely light, easy to mould to the complex double 
curvature required to blend with the roof line of the basic 
van, completely unaffected by weather, and easy to repair if 
damaged. Small modifications in design, arising from time 
to time in the light of experience, are more easily incor- 
porated in this form of construction than in any other. A 
final important feature is the translucency of the roof, which 
is achieved over the whole surface, making the interior of 
the body comfortably light and of airy appearance. 


High-quality tools 

Although very simple tools, made of wood and plaster, 
can be used quite satisfactorily to turn out a few mouldings 
by hand, the trouble and expense of making high-quality 
tools is more than justified where large quantities are likely 
to be required. The aluminium tool shown in Fig. 2 is an 
instance of this. Originally made in 1951 to produce the 
first Dormobile ever built, it is still a valuable asset. Although 
no longer used as a production mould, it forms the basis of 


Fig. 1. Some of the caravan conversions by Martin Walter Ltd. Roof mouldings are characterized by light weight, high strength, and translucency 
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Fig. 3. To obtain even translucency, the first gel coat is applied by spray 


every new mould designed to match different makers’ chassis. 

When a new design is produced, a reinforced plastics 
pattern is laid up in the aluminium mould, then modified by 
cutting and filling with wood and plaster to produce longer 
or shorter, wider or narrower, deeper or shallower profiles. 
From this pattern, a very stout master mould is made in 
which a heavy production pattern is laid up. This is used 
to produce a series of production moulds from which the 
production roofs are made. Although this seems a some- 
what complicated way of reaching a simple end, it means 








that, for long production runs, new moulds can be made 
whenever required from a perfect pattern which is used 
relatively few times. For shorter runs, and for minor 
modifications, a new pattern may be cast on a production 
mould, to save storing a bulky and expensive master pattern. 

The life of a production mould averages between 500 and 
1,000 production mouldings. This unusually high figure is 
largely due to the great care that is taken to clean the 
surface between moulding cycles. Instead of the fairly 
common practice of applying only a fresh layer of release 
agent, the mould is invariably washed, rinsed, very 
thoroughly waxed, and treated with polyvinyl alcohol release 
agent after every cycle. This greatly reduces the danger of 
pick-up, which is the normal limiting factor in mould life. 


Sprayed gel coat 

Since the mould surface itself sets the standard for the 
moulding finish, it is normal practice in most moulding 
shops to apply the gel coat, which prevents penetration of 
the glass fibres to the outer surface, with a heavy brush. 
The brushed internal finish is normally regarded as of no 
consequence, since this becomes an integral part of the 
moulding. At Folkestone, however, it is considered most 
important to maintain an even translucency over the entire 
surface, which could not be obtained with the uneven 
distribution of pigments inevitable with brush application. 
The white-pigmented gel coat, therefore, is sprayed on in 
the special, exhausted booth shown in Fig. 3. This opera- 
tion calls for considerable skill to maintain just sufficient 
density to obscure the texture of the chopped-strand glass 
mat used in laminating, without unduly obstructing the 
passage of light. The metal rods mounted with adhesive 
tape in the recesses in the centre of the mould are intended 
to provide entry holes for the jigsaw later used to cut out 
the rooflight apertures. 


Lay-up 

The glass mat is applied in the usual way, using brushes 
and ribbed rollers to work the resin well into the glass, which 
has a weight of 1-5 oz/ft*. The resin, one of a series 
produced by Artrite Resins Ltd, of 46 Kingsway, London, 
W.C.2, is a polyester-based compound, formulated to 
combine maximum strength with efficient bonding to glass 


and the gel coat. It is specially designed for applications 


Fig. 2. The original alumin- 
ium mould (centre) for the 
first Dormobile is still used as 
the basis for new moulds 
incorporating modifications 
for a variety of conversion 
designs and to match the 
bodies of different chassis 
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Fig. 4. 


Applying a thin glass tissue to impart a smooth interior finist 


As regards fire hazard, 
important 


where translucency is of importance. 
the resin is positively self-extinguishing, an 
characteristic in a caravan provided with cooking facilities 

This company also produces a range of resins specially 
compounded for the recently developed spray-moulding 
technique, that is shortly te be adopted by Martin Walter, 
Ltd. For this purpose a special three-nozzle gun has been 
developed, which applies resin and chopped-glass strand 
reinforcement simultaneously. The glass, supplied in the 
form of continuous roving, is chopped into short lengths and 
distributed by one nozzle, while the other two nozzles spray 
resin plus accelerator and resin plus hardener respectively 
This system gives a very rapid and uniform coverage of the 
mould, and has the advantage that hardener, accelerator and 
resin do not come together until immediately prior to 
application. Thus, it avoids the wastage of materials that 
follows if more is prepared by conventional methods than is 
immediately required. 

In Fig. 4 is shown the last layer of glass being applied to 
the moulding. It consists of a very fine glass tissue which 
imparts an attractive matt finish to the interior of the roof, 
and masks the coarser texture of the reinforcing mat. It also 
serves to locate moulded-in timber stringers, one of which 
can be seen at the right of the picture, on which interior 
fittings are later mounted. 


Curing 

Although the hardeners and accelerators incorporated in 
the resins will ensure complete curing at room temperature, 
the process can be considerably accelerated by the applica- 
tion of moderate heat. Apart from ensuring a quicker 
turn-round of tools and better use of floor area, heat-curing 
ensures the development of maximum physical properties in 
the moulding, and allows the content of hardener to be 
reduced. This, in turn, makes the time available for 
laying-up less critical, and obviates the danger of the resin 
beginning to set before consolidation is completed. 
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As soon as it is laid-up, a moulding is transferred to a 
steam-heated curing room, where it is held at 120 deg F 
for from 30 to 45 minutes Time saved in curing 1s 
sufficient in this case to allow two mouldings to be produced 
in one day from each mould. The consequent savings have 
more than recovered the cost of the curing room. Moulds 
These have been found 
the curing 


are mounted on wheeled trolleys. 
of great advantage, not solely for transfer to 
rooms but also to provide general mobility and to enable 
the best use to be made of floor space available at any time 


Assembly 
The final stage in the production of the caravan roof 1s 
illustrated in Fig. 5. In this department, Perspex rooflights 
are fitted into moulded rubber sealing strips, and the hinges 
and fittings for the large, opening rooflight are added. The 
aluminium curtain rails on each side of the rooflights are 
screwed to the timber inserts which, as already mentioned, 
are securely embedded in the moulding. The operator ts fixing 
the outer rail to which the plastics canopy will be fitted. This 
structure, which opens automatically when the roof is raised, 
can be seen in position in Fig. 1. 
That the self-propelled caravan is rapidly increasing in 
number of manufacturers 


popularity is shown by the 
offering chassis for this purpose and the number of different 
The these 
of those involving major 
entirely to the development of 
reinforced plastics techniques. These offer, for the first ume, 
1 means of producing components of a size and complexity 
that hitherto could be justified in sheet metal only by very 
long production On a front,. through the 
production of special bodies, station-wagon conversions and 
plastics are helping to bridge the 
inseparable 


success of 


structural 


Carrying out conversions 
particularly 


due 


firms 
vehicles, 


alierations, 1s almost 


runs broader 
individual designs, 
gap between the highly standardized 
from mass production techniques, and the increasing demand 
individuality 


other 
designs 


for a wider choice in body styles of greater 


Fig. 5. Adding the canopy frame. Curtain rails are screwed to timber inserts 
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Miller fully automatic production line for machining wheel brake discs. Cycle time is 1:3 minutes 


Machining Brake Dises 


An Automatic Production Line Incorporating Specially Adapted Miller Front-turning Machines 


As vehicle design progresses, a change in the basic type 
of particular components may be involved and this, in turn, 
may make it desirable to employ a different type of machine 
tool for the production of such components. The change 
from drum-type to disc-type wheel brakes is a case in point. 
In this, the critical element in machining is moved from 
boring to surfacing and an obvious selection for such work 
is the front-turning machine. 

This type of chucking machine, fairly common in small 
sizes for fine-turning and fine-boring, is now becoming more 
widely used for the rapid machining of castings, forgings, 
and sawn blanks. When equipped with automatic feed and 
automatic chucking devices they are capable of rapid and 
continuous production, and pre-set tooling and programme 
control make changeover and setting easy and quick and 
minimize down time for tool changes. The availability of 
such fully developed machines is an example of the manner 
in which manufacturers of machine tools frequently antici- 
pate the future requirements of industry. 

The’ eighty-year-old firm of Max Miller Brinker 
Maschinenfabrik, of Hanover, Germany, have concentrated 
their efforts during the past four years on the development 
of programme-controlled, automatic turning machines. These 
are of the front-turning type specifically for machining flat 
or shallow parts of “less depth than diameter”. They are 
equipped with electrical operating elements such as magnetic 
clutches, solenoid air or hydraulic valves, and relays, and 
controlled by limit switches of a special design having a 
switching time as short as 0-02 sec. 

Cam plates on machine elements actuate the limit switches, 
giving impulses to the automatic programme-control system 
which, in turn issues commands for changes of feeds, speeds, 
or motions. The firm’s automatic programme control 
system, designated the “Eltropilot”, includes a locked plug- 
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board and established programmes can rapidly be re-set by 
means of an overlying punched card. With the aid of 
pre-set, multiple tool blocks, set-up times have been reduced, 
in some instances, to 30-45 min; that is less for a controlled- 
programme, automatic-cycle machine than for a traditional 
universal machine. These machines, equipped with the 
Eltropilot programme-control system, were briefly described 
in an article* on the production of Smiths automatic trans- 
mission. For those units they are used to machine a number 
of rotating and stationary elements constituting the dry- 
particle magnetic couplings which are the characteristic 
feature of the transmission. 

Recently, the Miiller firm have built two fully automatic 
lines for machining brake discs. Each line 
consists of three machines, two for turning and one for 
drilling operations. The two turning machines are basically 
Muller FD 500 front-turning lathes which, for this purpose, 
are stripped down to essentials for single-purpose instead of 
general-purpose operation. All elements not needed for this 
specific duty have been omitted from the machines. They 
have only one hydraulically operated, compound, tool slide 
and no gear mechanism for changing spindle speeds under 
load, since only one spindle speed is required. The Eltro- 
pilot universal programme-control system has also been 
dispensed with, as the relatively simple machining programme 
can be controlled by a fixed, permanent system. 

The third machine is a four-spindle drilling unit. This, 
also, consists of standard units as used on the FD lathes. 
A hydraulically operated feed unit with a geared, motor- 
driven spindle is mounted on a base and fitted with a multi- 
spindle drilling head. By this judicious use of simplified, 
but basically standard, fully developed machines, so much 
time was saved in designing and building the specialized 


production 
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production lines that they were completed and delivered 
long ahead of schedule. 

To economize in floor space and to avoid the necessity of 
turning the workpiece through 180 deg during transfer, the 
machines are arranged alternately on each side of the flow 
line. In the illustration at the head of this article, the rear 
of the first machine, on the near side of the flow line, is on 
the left and the front of the second machine, located on the 
far side, is shown centrally. On the extreme right, beyond 
the drilling machine on the near side, is the unioading 
device and the inclined delivery slide. At the beginning of 
the line, and between first and second, and second and third 
machines are transversely arranged component magazines 
holding about 15 pieces. These provide buffer storage and 
enable the line to maintain production for a limited period, 


sufficient to permit tool-changing on one machine. Not 
shown is the free-standing electrical control cabinet. 
Components are of cast iron, approximately 215 mm 


diameter, and dished at the centre. Viewing the line as 
illustrated, they travel from left to right, being loaded into 
the first magazine either manually or by any suitable feeding 
arrangement. At the first station, the disc is rough and 
finish bored, the bore is chamfered on the protruding face, 
surfaces in two planes are machined, and approximately half 
the width of the outside diameter is turned. At the second 
station, two faces in different planes are surfaced and the 
remaining half of the outside diameter is turned. On the 
third machine, the four stud holes are drilled in the offset 
hub portion. 

What is possibly the outstanding feature of the line is the 
automatic loading, unloading, and transfer system. Each 
machine is furnished with two support pillars, each carrying 
a pivoted lever arm—one for loading and one for unloading. 
The levers are swung in a vertical plane parallel to the flow 
line, their free ends moving from magazine to chuck and 
from chuck to the next magazine respectively. A variation 
occurs at the third machine where the unloading arm moves 
to a stripping which lifts off the workpiece for 
delivery down a slide. Work-gripping devices on the ends 
of the levers are virtually internal chucking members having 


device 


Rear view of drilling machine and final delivery slide 
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The four-spindle drilling machine at the third station 


three spring-loaded jaws which are engaged in the bore of 
the component. 

Both angular and axial movements of the lever arm pivot 
spindle are provided. Angular movement is by a vertically 
mounted hydraulic cylinder which partially rotates the 
spindle through a rack and pinion gear. Axially, the spindle 
is displaced by a further, horizontally mounted hydraulic 
cylinder in a direction transverse to the flow line. Both 
movements are precisely controlled by limit switches 

Starting with the first magazine loaded with components 
and the gripping device on the end of the loading lever arm 
aligned with the work stack, the lever spindle moves axially 
to engage the foremost casting. At the same time, a hori- 
zontal hydraulic cylinder on the magazine thrusts the stack 
forward and forces the foremost one over the sprung jaws 
A circular plate on the end of the 
vertical position. Both 


of the gripping device 


lever maintains the casting in a 


First front-turning machine, with loading and unloading devices 
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Arrangement of transfer arm, 3-jaw pick-up, and magazine 


cylinders retract and simultaneously a vertical hydraulic 
cylinder on the magazine raises support arms to hold up 
the stack of parts. 

Then the lever arm swings the workpiece across to align 
with the machine spindle and moves it axially into the 





shallow jaws of the hydraulically actuated chuck. Reversal 
of the axial movement of the lever pivot spindle draws the 
gripping device from the chucked work and the lever then 
swings back into line with the magazine ready for the next 
operation. 

After the automatic machine cycle has been completed 
and the tool slide has retracted, the unloading arm swings 
into position, moves axially to force the gripping device into 
the workpiece, the chuck opens, and the work is withdrawn. 
The lever then carries the component into line with the 
second magazine. Here a U-shaped member actuated by a 
hydraulic cylinder strips it from the gripping device into the 
magazine and pushes it to the end of the stack of parts. 

From the other end of the magazine, a part is picked off 
the stack by the loading lever of the second machine and 
transferred to the chuck. In this instance, since it has to be 
held with a very shallow grip on less than half the thickness 
of the disc, a Ringspan chuck, holding over the entire 
periphery, is employed. When machining is completed the 
unloading lever picks off the part and transfers it to the 
third magazine in the manner previously described. 

On the third machine the loading lever picks a component 
from the third magazine and transfers it to the stationary 
3-jaw chuck which serves as a workholder. When drilling 
is completed and the multiple drilling head mounted on the 
machine slide is retracted, the unloading lever picks off the 
part and swings it to a stripping fixture. This is a simple 
device consisting of an apertured plate furnished with three 
spring latches. Axial movement of the lever forces the part 
past the latches and through the aperture. Reversal of the 
movement withdraws the gripping device and leaves the part 
free to pass down the delivery slide for collection or 
subsequent transfer as may be desired. 

The longest operational cycle, determining the cycle time 
for the complete line, is 1-3 min, giving a potential produc- 
tion rate of 46 pieces/hour. Providing the magazines are 
fully loaded, up to twenty minutes can be taken for tool 
change, minor adjustment, inspection, or maintenance on 
any one machine before the production flow is interrupted. 


Representatives and selling agents for Max Miller 
Brinker Maschinenfabrik machines are Henry Pels and 
Co. Ltd, of 32-38 Osnaburgh Street, London, N.W.1. 





Filtration Medium 


SEVERAL advantages are claimed for Porosint Rigimesh, 
a new filtration material produced by Sintered Products 
Ltd, Sutton-in-Ashfield, Notts, a member firm of the 
Sheepbridge Engineering Group. This material is basically 
a woven wire mesh, but it is made rigid by furnace welding 
the wires of the mesh at all contact points. Produced in 
sheet form, Rigimesh can be fabricated into a wide variety 
of shapes. The standard wire used is an 18/8 stainless 
steel, but for special purposes metals such as Monel, 
Nimonic 75, bronze, and nickel can be used. 

Porosity is strictly controlled during manufacture, and 
filters having porosity ratings ranging from 5 to 100 microns 
are in normal production. This range caters for most 
requirements, but a 2 micron filter can be made if necessary. 
It is stated that Rigimesh can be used for filtering fluids for 
which no other suitable medium has been found. The 
material is unusually durable in service, has a wide variety 
of applications and can readily be cleaned. Among the 
fabricating methods that can be used to produce filter 
elements are punching, cold forming, rolling, drawing, and 
arc or spot welding. According to the makers, it is 
possible to produce cylinders as small as {in diameter. 
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Spring-Pin Ranges 

TWO manufacturers have recently announced that they 
are producing ranges of spring-pins. One company is The 
Tempered Spring Co. Ltd, Sheffield, whose products have 
been designated Rollpin fasteners; the other is Unbrako 
Socket Screw Co. Ltd, Burnaby Road, Coventry, by whom 
the name Sel-lok has been adopted. In each case, the pins 
are of wrapped, tubular form. They have an appreciable 
axial gap in the unfitted condition, and the ends are extern- 
ally chamfered to facilitate fitting. 

The hole into which a spring-pin is inserted is drilled to 
a smaller diameter than that of the pin, which is therefore 
sufficiently radially compressed on insertion to resist vibra- 
tion or relative movement. Nevertheless, the pin can 
readily be driven out when necessary. Pins of this type can 
be employed to replace rivets, screws or taper-pins in a 
variety of applications, and they have been used satisfactorily 
as keys, pivot spindles and hinge-pins. 

Both products are made in a variety of diameters ranging 
from , in to } in; in each diameter, there is a wide choice 
of lengths. Whereas the Rollpin fasteners are available in 
carbon or stainless steel forms, the Sel-lok items are of 
carbon steel only, cadmium plated to resist corrosion. 
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No 3 
The Magneto Bearing 


This bearing, designed more than 50 years ago, 
ig a particular version of the angular contact 
bearing and is designed so that the outer race 
is readily detachable. ‘This is advantageous 


during assembly and dismantling on certain 





applications and is assisted by the races of 
magneto bearings being interchangeable. 

Today this bearing is sold in very large numbers 
for a variety of high speed applications and 
where ease of assembly and dismantling is 


essential. 


HOFFMANN MAGNETO 
BALL BEARINGS 


are made in one series only 


IN METRIC SIZES FROM 5 to 20 m.m. bore 


Manufacturers of precision ball and roller bearings —established 1898 
THE HOFFMANN MANUFACTURING CO. LTD. CHELMSFORD, ESSEX 


TELEPHONE: 315! TELEX Wo. 195! 
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Cast 
with 


Precision 











# Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


* Engine blocks and cylinder heads 
in high duty iron. 


* Castings of the highest quality in the 
desired quantities at the right time. 


* The greatest technical experience 
augmented by quality control 
of production. 





Automatic Transmission Turbine 
Blades require no hand polishing 
and vary in thickness 

from 0°375” to 0°040”. 

Aluminium Casting produced 

by combination of Shell, 
Plaster and Die methods. 










STERLING METALS LTD 


PHONE NUNEATON 4221 RMEI 
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HERE’S A JOB 
BEING POLISHED OFF- 





(BUT FAST! 


\ 4 
~ — 
—— a 


Ample power and a constant 
polishing speed increases operator output with far less effort 


You are 7 
than is possible with conventional tools. Increased production 
out of date of up to 50°,, each shift is commonplace. Because Hicycle tools 
if you are do the work; they require the minimum of physical effort. 
: There is virtually no speed drop under load and faster work is 
not acquainted ; ; 
? the result, with a better and constant finish. 
with the 
latest Ask for « cutalogus 
é no ti rondge 


rif j t¢ ing 
of Hicycle production tools 
including angle grinders 
fy pith it-off wheels. 


Equipment 


electr 


CONSOLIDATED PNEUMATIC 








HICYCLE POLISHING /S VERY FAST 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD - LONDON - S.W.6 
o 
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The Renault company of Paris is 
acknowledged to have the most highly 
automated car factory in the world. The 
Machine Tool Division, which is one of the 
largest in Europe, designs and builds 
machine tools not only for their own 
production plants but also for many other 
varied industries interested in increasing 
production and reducing costs. The vast 
knowledge and experience gained in this 
direction is available to British 

industry through their British 
subsidiary. Already many 

machines incorporating the 

Renault France system electro 
mechanical heads, are operating 

——- in the British Isles producing 
‘ components for domestic 
appliances, motor cars, etc. 
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Renault transfer machine for Renault high production machine tool for 
cylinder blocks machining cocks and unions. 


UNIT MACHINES 


incorporating standard parts, 
designed and built in Great Britain 





for further details, please write to:— 


RENAULT MACHINE TOOLS (U.K.) LTD 


SHREWSBURY Tel: Shrewsbury 52317 


(a wholly-owned subsidiary of Regie Nationale des Usines RENAULT) 
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This is 
@ Tecalemit 
Isnt it’? 


TrcaLemiT—LUBRICATION, of course. You see the 
Tecalemit target and arrow sign and take the car 
in for lubrication service. Grease pumps, pipes, 
lifts, oil dispensers, air compressors—everything's 
Tecalemit, right down to the grease nipples. 

So it’s simple: Tecalemit stands for Lubrication. 
But Tecalemit stands for filtration 

In spite of high compressions, greater loadings 
and higher speeds, modern car engine bearings can 
tolerate almost anything—anything except 
foreign bodies in their oil. Thus the Tec-element: 
an oil filter element of astonishing efficiency. 
Most leading British engine manufacturers fit 
Tecalemit oil filters and so recommend 
Tec-elements as replacements. Sound advice! 

But Tecalemit make precision nyion piping too 
Nylon piping for automotive uses was once merely 
a Good Idea. If only you could use it, it would be 
cheap, vibration resistant, strong, supple, 
chemically inert and so on. But how could it be 
produced to precision limits? Tecalemit found 
the answer—a resounding and exclusive technical 
triumph. Nowadays such great names as Austin, 





Tecalemit Limited 


Aston-Martin, Ford, Jaguar and Rover use a 
great deal of Tecalemit extruded nylon piping 

for fuel lines and vent pipes. 

But Tecailemit are famous for oll firing 

Oil firing: it takes you out of the automotive field 
and into the brickworks and kilns. Much tidier 
brickworks, of course: no heaps of coal and slag. 
Just pipe runs, control panels, high efficiency and 
low cost. Oil firing is becoming a major industry 
in itself—and Tecalemit one of its most 
prominent names. 


But Tecalemit make a thousand other things 
Grease guns, power pumps, hose reels, lifts, 
sprayers, washing units .. . automatic and 
multiple lubricating systems for machinery and 
vehicle chassis .. . air cleaners, breathers and 
ribbon elements (finest air filtration at lowest 
cost) ...in fact,an amazing number of things that 
help keep industrial and automotive machinery 
washed, pressured, connected, controlled, raised, 
lowered, filtered. 

Oh yes—and lubricated. For of course Tecalemit 
stands for lubrication. 


the Authority on Lubrication 


- Plymouth - Devon 
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TORRINGTON BEARINGS 


are used by these 
famous manufacturers-in these famous cars 


STANDARD q a 





DAIMLER (SP-250) 


MORRIS 


AUSTIN 


yov 968 = = 





Sao MORRIS MINI MINOR and AUSTIN 7 


The Torrington Company Limited, Torrington Avenue, Coventry < 
London & Export Office: 7-10 Eldon St., EC2 Glasgow Office: 50 Wellington St., C2 
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FRONT DRIVE 
STEERING AXLE 


A REAR DRIVE 
AXLE 








The Front Drive Steering Axle 
assembly is suitable for a 6 ton 
tyre load which makes it a 
perfect unit for 4-wheel drive 
systems where difficult and 
boggy terrain is encountered. 


Illustrated above is one of our 
standard range of rear axles 
which is incorporated with the 
4-wheel drive transmission. 





CROWN WORKS * TYBURN * BIRMINGHAM 24 


MOSS GEAR CO. LTD Telephone Erdington 1661-6 Telegrams “Mosgear Birmingham” 
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LAYCOCK ENGINEERING LTD.—stana 362 


Manufacturers of flexible couplings and propeller shafts, 


centre 


Laycock de Normanville overdrive. New products include the 
Laycock-Haussermann clutch and Laycock T.R. couplings 





HARDY SPICER LTD.— sStana 363 
Progressive development has more than met the technical 
demands from the Motor Industry. Whatever the future 
requirements of engineers and designers may be, the intensive 
research carried out by Hardy Spicer ensures that their 
propeller shafts and universal joints will be capable of meeting 


them 


bearings, universal steering joints, and the famous 


THE AUTOMOTIVE DIVISION OF THE 


BIiRFIELD 


... that is the impressive 





‘**From Engine to Rear Axle”’ 
theme of the Birfield exhibits. It is a fascinating story. Designers, 
drivers, manufacturers, maintenance engineers... 
all will be interested to see how members of the Birfield Group 

make vital contributions to the improved transportation 
we all enjoy today. From connecting rods and plain 
bearings to hypoid drive axles and flexible half shafts 
there is something that will interest you, too. 


These are the stands to visit! 


RAILKO LTD. 

Bushes and ball joint bearings manufactured from self- 
lubricating materials. These are being used successfully in 
the Motor Industry for high duty use as bearings for suspen- 
sion systems, steering and track rod ends, etc. 


KENT ALLOYS LTD. 

Sand, shell-moulded and gravity die castings in aluminium 
alloy and magnesium alloys. Sand and shell-moulded castings 
in grey iron and copper-based alloys. General machining and 
assemblies for the Motor Industry. 


INTERMIT LTD. 

Filtration specialists. Nylon filters for fuel tanks, pumps and 
carburettors. Wirecloth filters for engine sumps, oil and 
petrol pumps. Special air and oil filters for heavy diesel 
engines. 
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SALISBURY TRANSMISSION LTD.—stana 361 


Included in new products are Powr Lok differ 


provide maximum traction automa " 
and weather conditions. Deficiencies in th rtr 
tial, where if one wheel spins there is no tra 
at the other, are overcome. Salisbur iX 


being manufactured for independe 
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BOUND 


Ss ibricated 


BROOK BE 


ARINGS LTD.—Stana 358 
arings for various linkage and electrical 
been augmented by Polyslip bearings 


id init applications Nave 
r These are P.T.F.E. impregnated, in sintered bronze with lead 
idditive. No lubrication is required, even in dust r wet 
cations. Lichfield P.T.F.E. filter elements have also been 
¢ Tt) | 
ped 


THE PHOSPHOR BRONZE CO. LTD.—sStana 359 


Manufacturers of bearing materials, clutch plates, light all 
i bronze-based casting Chi Stick and mtinuous cast 
bronze. Welding rod 


FORGINGS AND PRESSWORK LTD.—sStana 360 


tured by this Company 


( Lee manulat i 

Dp I luction of general ymmetrical 

par lose r Mar r perations are 

v i for parts as sl k at inders and power 

eer 1 I I Pressi i throughout the 
lustr A lispla 





and Pearlitic Malleable for wheel 


Ca r in I khear i 
hubs, diff cases, diff carrier steering boxes, spring hanger 
ke pring pads and many other applications 





MOTOR SHOW 
358-363 


Laycock Engineering Co. Garage Equipment Division 


STAND 482 AVENUE SX 
FIRST FLOOR 


Members of the 


Birtield Group 





85 














\ manent aoe 


ou learn a lot in 28 years. 





teh ee a, ee 
- ie 
Gh swe 








Reproduced by courtesy of the Rover Car Company 
@ There were no short cuts between the motor car 
of twenty-eight years ago and the motor car of today. 
Practical advances were won hard—by sheer 
experience. Always, ifs experience that counts, 
@ In the plastics world the same holds true. 
Today’s problems are best solved by those whose 
know-how has the longest roots. 
EKCO PLASTICS began over a quarter-century 


ago and has a long association with the motor PLA Ss Ti Cc Ss 


industry. We too have learned a lot in 28 years... 





@ Our experienced designers and engineers will willingly discuss 
your plastics problems—entirelv without obligation f th M t | d t 
EKCO PLASTICS LTD - SOUTHEND-ON-SEA + ESSEX or e 0 or ni us ry 
wre 48s Telephone: Southend 49491 
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This label will 
tell your customer 


This label is part of what will be a nation-wide scheme, to guide every user of 
plated products. It means that the plating is carried out to meet the thickness 
requirements of the new British Standard 1224:59. Because the nickel provides 
most of the resistance to corrosion, the standard requires minimum thickness of 
the metal for various conditions of service. The labels are coloured Green, Blue 
and Red, to indicate the three gradings of the British Standard. 





if you are a manufacturer eee EHR ER EF 
* Please send us your booklet ‘CONFIDENCE IN PLATING’ 
It will pay you to display the label of plating quality on with details of how we can join the scheme. 
your goods. Send for a copy of our booklet “Confidence in * NAME 
Plating”’ which describes the scheme in detail and explains 3 ADDRESS = 
how you can join. The use of these labels on good quality 
plate will add extra confidence in the quality of your products. * —— 
COMPANY AND POSITION — 
a AE/MC 4/10 
THE MOND NICKEL COMPANY LIMITED 
yr’ THAMES HOUSE - MILLBANK~: LONDON SW1 x K*eKeKeKeKeKeKe Ke Ke Ke OR OR 
"Ga 
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WESTERN THOMSON 
WAX ELEMENT 
THERMOSTATS 


Many other manufacturers specify 
Western Thomson for their 





pressurised engine coolant systems 
including Rolls-Royce, Alfa Romeo, 
Jaguar, Leyland, Fodens, Perkins, 
Petters and David Brown. 
Western Thomson wax element 
thermostats are specially built to 
withstand pressure and vibration. 
They are simple and robust. They 
are actuated by the expansion of 
solid wax, and they have no stressed 
metal parts to sutfer fatigue. Con- 
sequently, they give long trouble- 
free service in engine-cooling 
systems. 

Available for use with or without a 
by-pass, and start-to-open tempera- 
ture setting from 85° to 185 F. 





WESTERN 





CONTROLS LIMITED 


A MEMBER OF THE ADAMANT AND WESTERN GROUP OF COMPANIES 


THE AERODROME - READING - BERKSHIRE - TELEPHONE: SONNING 2351 - TELEGRAMS: ‘HAWK’ READING 
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GOT YOUR COLTE IN HALF 
With the to, relating 


H vr TO SIX TOOLING STATIONS | i 4 
A COMPLETE RANGE OF MODELS 
we TO MEET ALL PRODUCTION NEEDS 


ENQUIRE NOW As to just where and how the ‘Endomatic’ 


can cut your production costs ey 


se COMPLETE ENGINEERING SERVICE AVAILABLE ON YOUR OWN PROBLEMS We 


MADE BY: GIDDINGS & LEWIS-FRASER LTD., ARBROATH, SCOTLAND. TEL: ARBROATH 2033. GRAMS: GALFRA 
SOLE AGENTS FOR UK: SYDNEY G. JONES LTD, 8 BALHAM HILL, LONDON 5S.W.12. TEL: BATTERSEA 3246 FRAS ER 
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Automotive Engineering Limited 
The Green, Twickenham, Middlesex 
Telephone: POPesgrove 2206/9 
Telegrams: Motif Twickenham 





ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 


SEEGER CIRCLIPS ARE ON THE ROLLS-ROYCGCE APPROVED LIST 
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FORGINGS AND PRESSWORK LTD 


BIRCH ROAD 


Birfiela 
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@ Metallurgical Control 














of Raw Materials... 


The finished product can never be better than the raw 






material allows : in addition to metallurgical control right from the start, 


FORGINGS AND PRESSWORK LIMITED Offer a comprehensive service including 


Up-to-date Plant and Production Facilities 
Design Consultation and Technical Advisory Service 
Heat Treatment under Laboratory Supervision 


Constant Vigilance and Modern Inspection Equipment 


This Company participates in the technical, research, and productive resources 


ncludes famous firms such as 


shared by the whole Birfield Group, which 


Hardy Spicer Ltd. Laycock Engineering Ltd 


and other companies well known in light engineering 


WITTON BIRMINGHAM 6 Phone: Birmingham f& 


ingustries ita Stratfora House Londgon W.1 





ast 


1262 


COMPREHENSIVE 
SERVICE 








Member of the Birtietd bird Group 
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AEC Routemaster King-pin assembly 
fitted with DU bushes 














DU dry bearings are proving their worth on an increasing number of vehicles, including 


the A.E.C. Routemaster 
power steering 


Many leading firms use them in brake and clutch mechanisms, 
1echanisms, throttle linkages and centrifugal clutch flywheels. They need 


no lubrication, have a high load-carrying capacity with a lower friction coefficient, 
eliminate stick-slip, afford protection from abrasive particles, and reduce wear, fire risk 
and cost. DU dry bearings are made exclusively by GLACIER. 


* Glacier DU dry bearings are composed of thin steel strip with a porous bronze coating 
impregnated with a mixture of a fluoro-carbon plastic (P.T.F.E.) and lead 


GLACIER 








D.U. 
for 


DU Thrust washers fitted as standard equipment 
on the 3 ton range of vehicles 





D.U. 
for 


GUY ff 





DU dry bearings and bushes fitted as standard 
equipment on brake, clutch and steering mechan- 
isms and on throttle linkage on the Wulfrunian 
bus chassis 








D.U. 
for 


Albis» 


DU Thrust washers fitted as standard equipment 
on steering pivot pins of the Series 11 Chieftain 








For details of the range and properties of Glacier dry bearings, write for a free copy of the Designers Handbook No. 2 to :-— 


7 


HE GLACIER METAL 


COMPANY 


LTD ALPERTON 


WEMBLEY MIDDLESEX 
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A vital contribution to the 
efficiency and reliability 
of cars and trucks 





supplied by 


PIR TH-DERINON- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
HE FIRTH-DERIHON STAMPINGS LIMITED SHEFFIELD 
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For many years, William Millis 


On with her head! _ rexvcsertessuminumcsstings 










Aluminium alloy 
castings 


by 


William Miills 


for the cylinder heads, sumps and 
manifolds of Jaguar ars. The 
range of Mark 2 models, intro 
duced for 1960, uses similar 
castings in LM4 alloy, and the 
intricate cylinder nead casting 
shown is a fine example of 


modern tounary tecnnique 


Mlaalase 











WILLIAM MILLS LIMITED, FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 


AP! 32 
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WHODUNITRY or who solved the problem? 


In the ‘good’ old days when labour was indeed hard LABOUR! 


and factory space was overloaded with cumbersome 
machinery, engineers were beset by many problems, tending 

more and more towards AUTOMATIC speed-variation and 
speed-control. 

Many of these problems could not be solved by conventional 


electric or hydraulic drives, but they have yielded to the skill 


and experience behind the 





—the AJUSTO-SPEDE, DYNASPEDE 











6S too = have chosen Heenan Variable-Speed Couplings, for driving the Conveyors in their new 

eo Trim and Final Assembly building. These Drives are also in use at their Associate Company's 
Australian Plant. Heenan Drives have been supplied to the major car manufacturers including B.M.C, 
(Austin and Morris), STANDARD, VAUXHALL, SIMCA, VOLVO, etc., etc. 


Remember - Thine is no substitute for cyserionce 





HEENAN & FROUDE LTD + WORCESTER * ENGLAND 
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Speetog Vertical Lift Clamp | at tap 





REGD. TRADE MARK 


Due to its unique system of linkage, this clamp has two ATENT No. 
outstanding features. Firstly, the spindle travels in a vertical 778865 


direction substantially throughout its travel so that it is 

















possible to clamp into or through locating holes. Secondly it 
can be operated in a very confined space and providing 
there is 4° available behind the component being 


clamped, or atotal space of 53, for instance between 





pillars then this clamp can be operated satisfactorily 






Fully Open Position 
Shows Space Economy. 
This Clamp Can Be Used 
in a Confined Space of 53’ 


Speed Tools L4 our’ 


VEREKER HOUSE, GRESSE ST., LONDON W.1. Museum 1039/1099. 



















Remarkable performance of Aluminium Bronze 


0-10 IN. SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction two similar hollow castings—one 
in gun-metal, the other in aluminium-bronze. The gun-metal had 
a wail thickness of 0°25 in. and withstood pressures up to 4480 lb. 
p.S.l.—a very good performance. The casting in aluminium- 
bronze burst at a slightly higher pressure (4816 Ib. p.s.i.) but its 
wall thickness was only 0°10in. Surely an impressive demon- 
stration of the weight strength characteristics of this alloy. 

We were one of the first foundries to cast in aluminium-bronze and 
to-day we supply castings in this alloy tocustomers all over the world. 


esinstadaa ilies dt I Afr vat CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in allnon-ferrous alloys. Precision machining. Specialists in aluminium- 
bronze, centrifugal-cast wheel blanks. Shell-moulded castings and chill- 
cast rods and tubes. Continuous cast phosphor-bronze bars up to 12 


{. dengtns 

















= el koala ‘ ad NON-FERROUS CASTINGS, HIGH-DUTY IRON CASTINGS 
Aluminium-bronze 0°10 in. thick—burst at 4816 Ib. per sq. in. PRECISIONSMACHINED BUSHES AND BEARINGS 


Send your enquiries to 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184 56/7. LONGPORT, Pnone: Newcastle, Staffs, 51433/4 
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The commercial 
vehicle industry has 
waited years for 
this—the new 
Simms filter 


Its filtering efficiency is 98", down to particles as small as 2-4 microns 


This is the highest efficiency of any commercial fuel filter made anywhere in the world 






It Is the sompl st of 


filters to maintain 


Look at these features : 


1 Extra Large area, corrugated 


element giving long life 


2 Inward flow: clean side of element 


always faces inside 


3 Moulded ends completely protect 


all clean surfaces from dust 


4 Upper end of filter-clement 
forms all seals. ‘here are no loose 


bits to cause trouble on assembly 


Replacement of the element is so 
simple that it can be done by an 
unskilled operator with complete 
certainty that the filter will function 


properly ° 





4 








Particles below § microns are too small to be harmful, there is therefore no 
point in trying to remove them. All larger particles are removed completely, 


thus eliminating damage to fuel pump and injectors. 





SPECIFY IT ON NEW ENGINES, FIT IT TO THOSE ALREADY IN USE 
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You can get full details from 


SIMMS MOTOR UNITS LTD., LONDON, N.2 
















PRESS’ SHOP SERVICES 















UDAL 





GROUP 





J. P. UDAL LIMITED, Interlock Works Court Road, Birmingham 12. Telephone: Calthorpe 3114/6. 












Whatever your fastening problem, 


Wiley can make a bolt for it—and 
a nut too—ask them! 


IL make a bolf for t/ 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 








M-W.61 





98 Automobile Engineer, October 1960 














” 
« 
- 
z 
ad 
> 
3° 
~~) 


> 
ax 
be 
z 
w 
> 
oO 
U 
x 
w 
od 
ve 
2 
a 
O 
= 

E 

ro) 


5 
z 
= 


EQUIPMENT 
Telegr 


SHAFT 


FLEXIBLE 





MORRISFLEX WORKS, BRITON ROAD 


PRODUCT OF THE 


tober 1960 


ry, On 


B. O. MORRIS LTD. 


Telephone: 53333 (PBX) 
Engineer 


Automobile 



































MULTIPLE DRILL HEADS 


SIGN 
comPAct IN D 

x AXED OR ADJUSTABE. 
a CENTRE DISTANE 


a. a : Hey Multiple Spindle Drill Heads convert 


Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 


holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle. whilst careful 
selection of material ensures an extremely efhcient 
light weight head. 
om Heads are available with any number of spindles, 
~ mm = covering a wide range of sizes 
F a MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
a" FACING OPERATIONS 

Me We also manufacture Rotary 















Cam and Profile Milling 
NGINEERING CO LTD Machines, Short Thread Milling 
E . fm Machines, Gear Tooth Rounding 
Machines, Tapping Machines, 

COVENTRY none: coventry seca: End Facing and Centring 
Machines, Special Machine 

t4 Tools for High Production. 








NRP 1598 





SOLE MANUFACTURERS OF 


TRIPLEX cone 


For High Duty Greygron niin 











OF THE We make CASTINGS 
TRIPLE X in Both Large & Small 
oe quantities for 


ALL TRADES 


TRIPLEX FOUNDRY LIMITED 


UPPER CHURCH LANE 


TIPTON - STAFFS. 
Phone: TIPTON 1293 
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no 
lunch 
today... 












‘THE IRON MAN’ 


Sciaky ‘Iron Man' needs no lunch works 24 hours 
a day—another example of Sciaky ingenuity. The 
‘Iron Man’ device was the low cost answer to motor 
manufacturers problem of fabricating pressure-tight 
vacuum and petrol tanks at high speed using 
unskilled labour. 

All that is required of the operator is to load the half 
pressings and remove the completed component. 
This successful application is the direct result of the 


adaption of resistance welding to the application— 
the Sciaky technique—get on to Sciaky ingenuity, it 
can work for you too! 


SCIAKY ELECTRIC WELDING MACHINES LIMITED - FALMOUTH ROAD - SLOUGH - BUCKS 
Telephone : SLOUGH 25551 (10 lines) 
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NEW MILL FOR BRITAIN The largest 





DAVY UNITED 














NEW NAME > 
rte) 

Nlel-ae lait. 
ALUMINIUM oe 


COMPANY LIMITED 












aluminium rolling mill in Europe 


LIMITED 


member of the Aluminium Limited of Canada enterprise, 
comprising some fifty companies in all parts of the world 
Emphasis is thereby laid on the idvantages that the company 
and its customers enjoy in be ing able to avail themselves of 
the Group's extensive research and deve lopment resources 
ind its great fund of experience in the smelting, manufacture 
and application of iminium 


This 8,000 horse-power 144-inch mill, first stage 


in a ‘hot line’ one third of a mile long, is the 





centrepiece of the latest ¢ xpansion of the 
continuous strip mill at Rogerstone, Monmouthshire 
New equipment and modernisation at a cost of 
over £7 million makes Rogerstone the 

largest aluminium rolling mill in Europe, with a 
nominal « pacity of 70.000 tons of sheet and 

strip products a vear, plus a substantial 

extra capacity for hot-rolled coil and plate 

It demonstrates the determination of 

Alean Industries — the new name of 

Northern Aluminium Company — to maintain their 
position as leading suppliers of aluminium 
products to British industry 

Leadership in equipment is backed by long 
experience in the application of aluminium, 
including joining methods. If vou use, or 

might well use, aluminium, for expert advice 

get in touch with vour nearest Alcan Industries 


(formerly Northern Aluminium) office. 





new name identifies the company more clearly as a 





ALCA 


A member of the 
ALUMINIUM LIMITED OF Canada 


Oup of companies 





INTERED 
| ae a 
OMPONENTS 
(CHARD) Ltd 





ty 


\e 
“5 
YOU our customers, have forced our ambitious { 


expansion plans because 







YOU know of our technical ability and “Service to Industry”’ policy, so 


WE are “ moving with the times’ and moving our works location to our large new factory at Crewkerne and <4 


WE can now offera | 4 ? 
MUA / 14 rs modern plant (with far greater facilities) and a 
force of representatives 
to serve you, our customers 


- NOW more than ever you can specify SINTERED METAL for small components 
| 








TN Ti RE D | (circumscri bed within a 4” dia circle) in large quantities (n © limit) at ess than 
| half the conver a/ price 


ETAL 


C’ VUPONENTS BODEN WORKS, CHARD, SOMERSET. Churd 2341/3 
CHARD) Ltd | ee eee 





ENGINEERING AND 


TECHNICAL FACILITIES 
TO ENSURE QUALITY 
AND CONTROL AND TO 
PROVIDE SERVICE ON 


CASTING DESIGN AND Cc 4 Ho Ss aa ITH 


METALLURGICAL CONTROL Vee Crew 


HIGH DUTY GREY IRON Li al ITE D 
HIGH STRENGTH & GOOD STRUCTURE 
IRONFOUNDERS 


WEAR RESISTANCE 


WITH FREE MACHINEABILITY WOLVERHAMPTON 


SAND CONTROL 
DIMENSIONAL ACCURACY 
SMOOTH FINISH 





QUANTITY PRODUCTION 
CAPACITY 


SERVICE 
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Advanced Techniques 


Engineers who habitually think in terms of advanced techniques 
know that epoxy resin dies offer savings 1n the cost of tools, 
whether for prototype, pre-production or short runs 

The punch and die shown are used by Ransomes Sims & Jefferies, 
Ltd. for pressing casings for one of their latest types of lawnmower. 
The final die and punch comprise low-cost cores faced with 
Araldite epoxy resin. This system provides press tools which are 
easily and quickly made, and cost less, so that Araldite tools show 
great economies in comparison with traditional metal equivalents. 
Production runs exceeding 8,000 pressings have been achieved 
with dies made from these materials. Modifications are simple 
and can be conveniently effected. May we send you our 
book ‘‘Araldite Resins for Tooling”, which will give 
you design information? 


Araldite 


Araldite is a registered trade name 


CIBA (A.R.L.) LTD., Duxford, Cambridge - Telephone : Sawston 2121 AP 564 
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The application of ‘‘Stellite” stainless and abrasion resistant alloy 
to wear points of jigs and fixtures enables accurate component 
location to be maintained for long periods — thus reducing frequent 
replacement of holding equipment. 


“STELLITE” Details of the simple methods of applying “‘Stellite’’ are described 
in our publication SP.21 which is available on application 


ag DELORO STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
StetLite | DELORO STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 


ELOR( md El f 























Gave Time ) 


A BRITOOL set costs a 
LESS than it SAVES in “~~ 
time. Available in ALL 

combinations and for ALL 

industries. Socket, Ring, 

Open jaw and many other 
wrenches in English, f 


l 


American, Unified & 
Metric sizes. Chrome 
Alloy Steel, superbly fin- — 
ished. Longest possible life. 
THERE IS A BRITOOL 
SET TO SUIT YOUR 
REQUIREMENTS. 


See our 


Stand No. 479 
Transport Service Manufactured at 


rascal BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 


Show 1960 


) " 
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SPECIALISTS IN PRECISION 


| r 
The BRD organisation has been built 


on the ability to maintain high SS 7 


standards of precision for quantity production 
In every sphere of transport, more 
and more manufacturers are “, 


turning to BRD for the answer to their 


problems; crankshafts, constant @= === 


velocity joints and transmission equipment 
for cars and tractors, turbine __.4088 
— worn 


blades for aircraft engines and ships, \<- ~ 


all form part of BRD service to industry 


WALSALL 6551 


ev 
c 
ie) 
<= 
a. 
oe 
e 
—_ 


ALDRIDGE STAFFS 


LTD 


B.R.D. COMPANY 
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add LIGHTNESS to BRIGHTNESS 


ad — 


with - ee 







rm 
BRIGHT 


ANODISED 
ALUMINIUM 
~= 


re ee 
a ae 
Se al 


r--- 


Brightened aluminium is rapidly gaining more and more 
friends in the motoring world. Its astonishing brilliance 
and extreme lightness are praiseworthy enough, but when 


LONGER LIFE 





added to the fact that it can last the lifetime of a car it ° 
means no one can afford to ignore its capabilities. Why 
not write to us for details ? EXTREME LIGHTNESS 
® 
KHE LONDON ALUMINIUM CO-LITD. BRILLIANT FINISH “se J 
= — 2 - 
WESTWOOD ROAD, WITTON, BIRMINGHAM. § Tel.: EASt 1561 — 2 


Your 1961 moforing- 


IN 3 GREAT SHOW ISSUES 


Here’s the fullest, finest coverage of the great *& 14 Oct-London Show Guide 


Earls Court Show —your preview of 1961 
motoring. Cars accessories, equipment—all new INE SHILLING 


show exhibits—are described, analysed, lavishly *” 91 Oct-London Show Report 


illustrated. Don’t miss an issue of THE AUTOCAR 
TWO SHILLINGS & SIXPENCE 


* 28 Oct-London Show Review 


INE SHILLING 


SHOW 


three magnificent Show Numbers 


7 NUMBERS 


FRIDAYS — ALL NEWSAGENTS 
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Member of the 


eae 
titi 


Birtieid Group 

















Since 1951 Jaguar cars have used Salisbury differential 


units exclusively. In this period they have won over 80 major 
International races and rallies as well as hundreds of minor 
successes. In all these competition events not one 

Salisbury differential has ever failed. Every one has been 


standard design as used in production Cars. 


CAldbut 


TRANSMISSION LIMITED 





BIRCH ROAD*s WITTON*: BIRMINGHAM: 6 
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THE BEST IDEAS ARE HATCHED 
AT BRAYHEAD 







Whether it be springs, pressings, clips, wire forms . . . whatever 
the type . . . of one thing you can be absolutely certain, 
the best high speed production ideas are hatched at Brayhead 
Call in Brayhead on your next job. See the team of 

Brayhead Specialists. The result will be the ideal answer to the 
problem — made to exacting standards at a realistic price, made 
to precise specifications and delivered on time. A good idea? 
Most certainly! As we said — “‘the best ideas are 
hatched at Brayhead”’. 


BRAYHEAD ascot) LTD 


ASCOT + BERKS « Tel: Winkfield Row 427 8 or Ascot 1907.89 
Grams: Brayhead, Ascot. 
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mi J. BLUM 
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without it being found necessary to dismount 
the engine for repair 

The original set of Specialloid pistons 
was used throughout the entire distance 


cdeolaace To The moon’ 


OR. DA 
CESPE 
WOTARIO ruses Y DE wicienos 







This is a translation of an affidavit drawn 
up by Dr. Daniel Cespedes, Notario Publico 


vy de Hacienda. 


Specialloid LIMITED 


AIREDALE WORKS.HUNSLET ROAD 








We are proud to have been associated in this remarkable 
achievement with the SCANIA-VABIS COMPANY —who fit 
LEEDS 10 
TELEPHONE LEEDS 314717 
TELEGRAMS  SPECIALOID © TELEX LEEDS TELEX NO. 55—108 
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SPECIALLOID , original equipment 
PISTONS 
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HIGH 

> SPEED 
mand 

7 TOOL STEELS 





THE 
DARWINS 
GROUP 


A WIDE RANGE 
OF QUALITIES 
FOR ALL TOOLING 
PURPOSES 





DAR RWENS LIMITED 


F | T Z Ww ) H E F F 


rEC erage: SHEFFIELD @ 4 Ele xX ) 24-27% 


K 
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AVAUAYOAURTAY Abs) :<@) 0A @ON HUD) 
Wallows Lane-Walsall . Staffs. jiigsn Nieto Matsui: 





TYPE 94 

MADE IN 4 SIZES 

Extra wide universal angular movement: Extra large roller 
bearing surface in naval-brass bush; Self-locking, can only 


ome apart when in position two; Minimum 


play and friction; No springs: Cadmium plated 
steel body and tough steel pin 
l f ré ” 














be supplied on requ 





ee 








TYPE 81 


Micrometer adjustment for weat 


without tools; Self-locking 





‘ 
J or play; Instantly detachabk 
e 


Without spring pressure on head 


making for easy movement 


without play: Brass body, ste« 
|-_si=c GoUPLE headed pin 
~—s,) 


uncouPLe T 
ooeusT AND RELIABLE TAN |¥4| LY 








heonamawws 


AMAL LTD HOLDFORD ROAD WITTON BIRMINGHAM 6 Tel. Birchfield 4571 
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AUTOMOTIVE GEARS 
in quantity—with ENV quality 


ENV are the specialists in automotive gears—especially spiral 
bevel and hypoid final drives, differentials and transmission gears. 
Their works are equipped with the latest machines for quantity 
production of gears to serve the ever-expanding needs of the 
motor industry. 





Designers are invited to consult ENV at the project stage on all 


matters relating to gears of motor vehicles of every type 


RTT? ao 


E.N.V ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10 

















Telephone: LADbroke 3622 


APi20 


Automobile Engineer, October 1960 

















| Why pre-assembled 
, ET 
\ \ _lockwaghers and screws ? 
| ; | 


i. 














ea | 
! 
Placing lock washers on With SEMS the washer 
| screws takes time—costs and screw are supplied as 
money. a manufactured unit, cut 
f . ’ ‘ > , 
SEMS eliminate this. handling, assembly costs. 











With SEMS, washers are SEMS washers fit closer 
XN held on by the screw’s under head, tapered twist- 
G rolled threads. Washer ed teeth lock ughter 














Get perfect ‘originals’ and 
first-class prints with TUR- 
QUOISE pencils. Extra- 


losses are eliminated. 
smooth TURQUOISE 
pencils actually ease your 


work! TURQUOISE lead SEMS 


lasts longer for every shar- | . 
\pening. Holds a _ needle Registered Trade Mark 














= 





leads 2B to 6H (| 


point under great pressure. | 
i's made im io0%els- | REASSEMBLED “‘SHAKEPROOF”” 
ich, dame spe | LOCK-WASHER & SCREW UNITS 
ductions. Lines rub out 
without a trace if required. 
No o $$10) ,~no de- . | 
co ‘show’ tines on your §6©| BARBER & GOLMAN LIMITED 
s! 17 i ding: 
every time with Yo ts" | BROOKLANDS - SALE ~ CHESHIRE 
Y OP sel senasscenin dl | TELEPHONE: SALE 2277 (4 lines) GRAMS: ** BARCOL’’ SALE 
b “9 i t urquoise draw 
| SHAKEPROOF & LOCK WASHERS 
| 
a IURQUOISE B A R B E R SHAKEPROOF THREAD CUTTING SCREW 
il COLMAN SHAKEPROOF SEMS 
pencils 


9d each 
8/3 per dozen 


EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM N.17 
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IMPORTANT 
ADDITION 
10 


OUR 
FAMOUS 


RANGE 





The new Holroyd 3}° centres Worm Speed Reducer will 


in future take its place between the present 3° and 4 
sizes in our standard range of gear boxes. Its purpose 
to fill the rather wide gap in power capacity whi 
previously existed between the 3° and 4” sizes. Thus it 
will give you more latitude in choice of reduce 
greater economy in those many instances where 
happens to suit the power requirements of your appli 
tion. It is built to the same high standards as all tl 


other gear boxes in our range. Please write for details 


Say Holroyd first 
for worm gears and gear units 
John Holroyd & Co. Ltd. Milnrow, Lancs 
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FORD 


TRHUN & SG t7m™ 
USE 


CLANCEY 


Cr iLLED FACED CAST-IRON TAPPETS 


SUPPLIED AS CASTINGS of FULLY MACHINED 


sj 











G:-CLANCEY L™: BELLE VALE - HALESOWEN 


THE LARGEST UANUFACTURERS OF VALVE GUIDES avd TAPPETS IN EUROPE 


TELEPHONE: CRADLEY HEATH - 69411-2-3 





EVERY COOPER SUCCESS 


is a tribute to INA CAGE GUIDED NEEDLE BEARINGS 


Ina Cage Guided Needle Bearings remain undaunted, 
even in the Cooper’s busy gearbox. Ina needle bearings 
incorporate needle rollers to a tolerance of | 0.00004” on 
diameter with a permitted speed of 300,000 r.p.m. 

shaft dia. mm. 





lf you are interested in this new con 
ception of smooth running write for 
‘) your free copy of the new Ina Catalogue. 


ae INA NEEDLE BEARINGS LTD., United Kingdom Factory 
Dept. A.E., Dafen, Lianelly. Phone 4312/3/4. Telex 4816 


Ina cages are manufactured in 


France and 
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Compensation for out-of-balance 


Slight non-uniformities in machining, lack of homogeneity 


in materials . 


axis ...and you have an out-of-balance rotor. 
An inefficient component — sometimes 


a dangerous one. 


When the rotor is narrow, single plane 
correction is sufficient— commonly called 
static balancing. Single plane vertical axis 
balancing machines speed up the operation 

by rotating the workpiece. The clutch friction 
plate shown here is balanced, corrected by 
riveting, and checked without removal 


from the machine. 


A full range of vertical axis machines, for 
rotors + |b. to 400 lb., both single and two plane is 
available. Correction by drilling, riveting or 


welding according to requirement. 


Write to the address below, quoting reference AE4 





ELECTRODYNAMIC BALANCING 


W. & T. Avery, Limited, Birmingham 
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I! ) Th TH , 7 
HII TEAC AS 


| ' Fay 
air suspension == ATT anid x 


or 
steel springs? 












British cars are built with a firm New 
suspension for fast cornering on winding | Belt Driven 
Exhauster 


country lanes. American cars have a 
very “soft’’ suspension to suit their 
concrete highways. Should our designers 
copy and use “soft” steel springs with 


twice as much displacement ? 





Would they be safe on country lanes E.240 
and would the public buy? | Mark Il 


%*% Very High Efficiency 
%* Self-Contained 

%& 240 cu. ft. per hour 
% Low Price 


Write for this provo- 
cative article by Alan 
Hodgson and also his 
booklet “Leaf Spring 


Design’. 


Stand No. 370, Motor Show 19—29 Oct. 


= 
























134-136 EALING ROAD WEMBLEY. WEMbley 4801 & 4802 
OHB 6564 


Richard Berry 
& Son, 


Birmingham Road, 
West Bromwich, Staffs. 
rel : West Bromwich 1766 7 8 







PRECISION 


Richard Berry aims to give 
comfort and high speed 
efficiency with springs of 
every kind, made by men 
with skill and craftsmanship. 
These easy riding springs 
endure the worst of road 
conditions in Britain and 

all over the world. 





RELIABLE 


AUGHAN & CO. 


(MITRE WORKS) LTD 
WILLENHALL Staffs, phone 486-7 
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atin Fit 
i aan Armoured Pistons 





| emeue OF AL-FIN’S SUPERIORITY 
High-speed haulage on the new motorways soon shows 


up defects in engines ...many break down completely 
under this gruelling service. You can save money if 
you follow the examples of leading fleet operators, and 
fit Al-Fin pistons. Even-in the most severe conditions 
Al-Fin will outlast ordinary pistons by 2 to 1. The key to 
this longevity is the ring groove belt of austenitic 
iron which is molecularly united with the aluminium 
body. This armouring arrests wear, reduces overhauls, 
pays dividends in low cost operation. Fit Al-Fin 
_| pistons at every overhaul dock. 


| 
| Stuart A. Barr, director of Wallace Arnold Tours, 
| writes 

| “For some time now we have been replacing al] 
pistons in our fleet with your Al-Fin Bonded type, 
| as our vehicles become due for overhaul 

| The excellent performance of these bi-metallix 
pistons, plus the extra length of life (especially ring 
| groove) over a long period has convinced us that we 
were correct in standardising on them for all our 
| engines. This, in turn, has decided us to standardise 
| on your Al-Fin pistons as original equipment also, 
and therefore on all new vehicles these pistons will 
| be specified, and by using them from the outset we 
| are convinced we shall benefit’. 

| (MESSRS. WALLACE ARNOLD TOURS LTD. OF LEEDS 
| 

= 


acetyeaeuiaaieminaindliptisiintisiaa thal 


FAMOUS FOR THEIR CONTINENTAL TOURS HAVE A FLEET 
OF OVER 200 LUXURY COACHES AND 20 SERVICE BUSES.) 


W Ask your local Dealer now about fitting AL-FIN 
ves ‘cneeee O06 tee EbenT® pd Pistons. Or send now for a free booklet to Dept AE]0, 
WELLWORTHY LTD - LYMINGTON - HANTS 
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All the evidence... 


.of laboratory investigations, confirmed by 


many years’ experience in service, shows that 
anti-freeze containing sodium benzoate sodium 
nitrite corrosion inhibitor is the SAFEST and 
most effective FOR ALL TYPES OF VEHICLES. 

Wise Counsel recommends year round use of 
sodium benzoate nitrite inhibited anti-freeze. 


The best brands contain 





or 


Sodium Benzoate 





W. J. BUSH & CO. LTD - LONDON E.8- ENGLAND | 


Telephone : CLissold 1234 















MARSTON 
RADIATORS 


in copper and light alloy 
fol am daleer lel deliale))i i= 
rlaveme lige a liaelalel ida lt; 


! 





* REPLACEMENT 
BLOCKS 

















* FIRST CLASS 
REPAIR SERVICE 












































MARSTON EXCELSIOR LTD. 


(A subsidiary company of Imperial Chemical Industries Limited) 


Dept. P.16, 


49/59 Armley Road, Leeds, England. Tel:-Leeds 3-7351 





the 
experienced 
multi- drilling 
specialists 


Slack & Parr manufacture the widest 


practical experience have 
large degree f tandar« 
never before attained 


dr ng equipment 


Tell us your production problems 
—they may not be problems to us 


SLACK & PARR LIMITED 


Nr. DERBY 
Kegworth 306 


KEGWORTH 
Telephone 
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Deserves an AID finish? Yes, we're as 
confident as that. The best products are 
finished with AID equipment. 

We've good reason for confidence too. 
Shirtsleeve experience linked with brilliant 


design techniques has made AID equip- good 


ment the best available. Every 


piece of AID equipment does Gl@Sign deserves 


its job just as swiftly and 


smoothly as that job can be done. Keeps «art A.I1.D 


on doing it, too, for years and years. 


The AID range comprises spray guns, finish 


compressors, pressure feed containers, 
spray booths everything that goes 
towards making a complete finishing 
system. We'll plan installations, too, or 
advise you on the best equipment for 
your needs. This part of our service 
comes free all you need do is ‘phone 
or write to us. 





Why not do it today ? 





A.1.D SPRAY BOOTHS 


g What kind of manufacturer comes 
to AID for spray booths? Every 


S PRAY G U N S kind, big or small, concerned in a 
variety of industries. Our 

Engineers will gladly analyse your 

COM PRESSORS requirements and plan, select, 
co-ordinate and install complete 

finishing systems or individual 


BOOTHS ni 


AND EVERYTHING 
THAT GOES WITH THEM 


AIR INDUSTRIAL DEVELOPMENTS LTD. 
Aidspray Works - Shenstone - Nr. Lichfield - Staffs 
Phone: Shenstone 341 5 Grams: Aidspray, Shenstone 


Canadian Office: Air Industrial Developments (Canada) Led bY 
P.O. Box 73, Willowdale, Ontario, Canada Tel: BA 1 2677 y 4 
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Astronomical proportions 


We mustn't exaggerate : 
the demand for 
GF Malleable Castings 
isn't quite of that order. 
Not yet. But it does grow 
at a most impressive rate. | 
Not surprising, of course | 
They are tougher, | 
more accurate, 

more * machineable ’* than most, 
and they really do 
cut production costs, 









particularly where 
large quantities 
are concerned, 





se 
} & 
y 


~~ NO PROBLEMS WHERE 


\ ‘ A, ; an) Ne > 
/ c “— GF pig Casting “O°. O> 
AT ix "a tiie 
S tt ulustrated ts @ mounting iT CONCERNS THREADS 
f= . | 
\ “ . 


bracket. 
Lo oe f a r 








in the long run you will prefer 





| THE BRITISH 
WIRE THREAD INSERT 


A precision product which is the answer 
BRITANNIA IRON AND STEEL WORKS LIMITED CROSS MANUFACTURING CO. wo your Genes a 


| 
| 
| 
BEDFORD Telephone: Bedford 67261 ENGLAND | (1938) LTD., BATH, SOM. hardened and tempered. These inserts 
| 
| 


Phone: COMBE DOWN 2355/8 are simple, accurate and effective. For 
* Grams: ‘CIRCLE’ BATH: ferrous applications they are available in 


bis/02 


A member of the GEORGE FISCHER group (Switzerland) 


stainless steel (not recommended for use 
with light metals) and in bronze for non- 
magnetic service. Send for full partic- 
ulars. 
} B.S.F., metric, B.S.P., B.A., Whitworth 
' Unified etc., etc. 
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Spiral Bevel Gear Generators Spiromatic 








-- A 
—— | ’ 4 ¢ 


eo 






















1. Ring gear and pinion roughed and finished in one 
single operation, thanks to combined plunge-cut and 
generating method 

2. Highly accurate and concentric teeth, because all 
tooth flanks are cut in one operation — with continous 
indexing 

3. Uniform tooth height, which means theoretically 
accurate teeth and easy computing of al! gear drives, 
no matter whether with intersecting or offset axis 

4. Maximum flexibility of the SPIROMATICS for pro- 
file and tooth bearing modification 

5. Easy cutter change. Cutters can be adjusted off 
the machine 


6. Quick and easy setting and re-tooling; efficient 
for smal! batches too 








\Of/2\G (eS HAN 4 QUEEN ST., CURZON ST., LONDON, W.| 
Telephone: GROSVENOR 8362-5 


Midland Office 4 Demonstration Dept 


ASSOCIATES LIMITED TRENT WORKS WILFORD CRESCENT - NOTTINGHAM 


Telephone: NOTTINGHAM 688008 
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CAPACITY 
1. Plastics 
(a) Injection Moulding to 10 ib by weight and all materials. 
(b) Compression and Transfer. All phenolic, urea and dough 
mou ding compounds. (c) Blow Moulding off thermo-plastic 
materials. (d) Vacuum forming. (e) Extrusion (all kinds of sections 
and rounds) (f) Lay flat blown film 


2. Ferrous and non-ferrous machined and pressed parts. 


3. Spraying, Embossing and Printing on plastic. 


4. Complete assemblies. 


JE ITS PLASTIC-WE CAN MAKE/T,/ 


The CO-ORDINATORS SERVICE 


(ENGINEERING) LTD. 
































SHADY LANE, BIRMINGHAM 22A. Phone Great Barr 4237 
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Specialists in 


Rw 
AoC 







MAKE 
Ife 
STRAIGHT 
LENGTHS 
FROM 

4° TO 

3 BORE 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


“HERMETIC” WORKS - PRIORY ROAD - ASTON - BIRMINGHAM 6 
PHONE * EAST 3638/9 Established 1895 GRAMS * HERMETIC, BIRMINGHAM 


'WEW 
CONTINUOUS 
CAST 










Phosphor 
Bronze Rods 


from 4" solid to 4” solid or cored 
Also Centrifugal Cast and Chill Cast 


Range of sizes from }" solid to 114” cored 
* 100°. fault free 
%*% Any length up to 6 ft. 


Send today for full details 


THE SMELTING CO. LTD 
. . 
Also makers of TANDEM WHITE METALS 

& ESCO GUN METAL INGOTS, etc 


%& Super finish and quality 
* Dimensional accuracy 


ke 
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We are specialists in the manufacture of precision 

and standard fasteners for the Motor Industry 

NEWALLOY - Wheel Bolts, Wheel Studs. 

NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 

NEWALLEX - Induction hardened Spring Shackle 
Pins and Bolts. 


Standard bolts and nuts supplied in “R”, “T”’, 
and “V” quality, and other Alloy Stcels. 


a. 


wy 


Cane ot % 


COM 
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Group of typical components, 
as supplied to the leading 
motor car manufacturers. 











RATE 4d. 


SITUATIONS VACANT 


PATENT Examiners and Patent Officers 
Pensionable posts for men or women for 
work on the examination of Patent applications 
Age at least 21 and under 29 (36 for Examiners 
with extension for regular Forces’ service and 
Overseas Civil Service. Qualifications : normally 
first or second class honours degree in physics 
chemistry, engineering or mathematics, or equiva 


lent attainment or professional qualification, 
eg. AMICE, A.M.I1.Mech.E A.M.LE.E 
A.R.1¢ London salary (men) £655-£1,460 
provision for starting pay above minimum. Pro 
motion prospects. Write Civil Service Commis 
sion, 17 North Audley Street, London, W.1, for 
applicauon form, quoting S ‘128/60, and stating 
date of birth $752 


IN| ANCIENT 


ROME 
Wa 


meant 1150 


IN MODERN 
INDUSTRY 
means 
SQ< quantity 
%) produced 
precision 
parts—. 
in any 





LS metal 
M.C.L. & REPETITION LTD. 


BIRMINGHAM 
1757 


LANGLEY - 
1115 (4 


POOL LANE - 


Telephone: Broadwell lines) and 














Classified Advertisements 


MINIMUM 4/- 


Each paragraph charged separately. Box numbers 5 words plus 1/- 
Advertisements for November 1960 should be to hand not later than first post 19th October 


PER WORD :- 


(No responsibility accepted for errors) 





SITUATIONS VACANT 
JDENNIS BROS. LTD 
M AKERS of specialized Commercial Vehicles 
. require first class 


QENIOR Designers with wide experience in the 
. design of vehicles and equipment. Interesting 


work in pleasant surroundings in Southern 
England. Excellent salary and conditions. Con 
tributory pension scheme in operation. Qualified 


men should apply ummediately : 
( ‘HIEF Engineer, Dennis Bros. Ltd., Guildford, 
[$753 


Surrey 
TUITION 
kK NGINEERING _ Courses” by _ post 
4 AM.1.Mech.E., City & Guilds, etc., and 


in Mechanical, 


many practical training courses 
Motor and Electrical work No books to buy 
Write for Free prospectus stating subject to 


IC.S., Intertext House, Parkgate Road 
Pil 


(Dept 
436), London, SW [5747 










‘SCREWS 
_STUDS 


Altrincham Street, 
Manchester, 1 
Tel: AROwick 1765 








LONDON: W. Kelway-Bamber & Co. Ltd., 

Room 7, 70 Victoria St., $.W.1. phone: Abbey 6860 
N. E. COAST: Fasteners itd 
Barnard Castle, Co. Durham 
phone: Barnard Castie 3143 


2 Hall Se 





dm SM 49 


FORK-LIFT 
TRUCKS 
FOR HIRE 


W C YOUNGMAN LIMITED 
WANDSWORTH WORKS 
WANDSWORTH ROAD SW8 
Telephone: MACaulay 2233 




















COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


Works, Tower Bridge Road 


Imperial 
LONDON, S.E.1 


Telephone: HOP 1784 











TUITION 

A™M LMI. City & Guilds, A.M.I.Mech_E., 
etc., on ““No-Pass-No-Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook——Free 
B.I.E.T. (Dept. 643), 29 Wright’s Lane, London 
Ws [S672 


BOOKS 


Handling in Works Stores 2nd 
Hoetkens. Shows how 
and pallets in industrial 


utilize floor space 


™ \ ATERIAL 

- Edition. By L. J 
the use of fork-lift trucks 
Stores can increase production 


more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory 18s. net 
from all booksellers By post 19s. from Iliffe & 
Sons Ltd Dorset House Stamford Street 


London, S.E.1 





British Belting & Asbestos Ltd., 


manufacturers of 


MINTEX Brake & Clutch Liners 


require ap 


ENGINEER 


whose main duties will be the prepar- 
ation of material development speci- 
fications. This will entail contacting 
customers at all levels on a technical 
basis and experience of the Original 
Equipmentaspect of the Motor Trade 
is desirable 

Initial salary will be four figures 
Applications, which will be regarded 
as strictly confidential, should be 
made in writing to 

The Personnel Manager, 
British Belting & Asbestos 
P.O. Box 12, 

Scandinavia Mills, 
Cleckheaton, 

Yorkshire. 


Ltd., 








Applications are invited for 


DRAUGHTSMEN 


vacancies in our expanding Engi- 
neering Department. Excellent 
working conditions, with Pension 
Scheme 

Please apply, in strictest confi- 
dence, giving details of training 
and experience, to:— 

The Secretary, 

COMMER CARS LTD., 
Biscot Road, Luton. 











SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Pian. 
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May we tell you more ? 


4S Edwards Ifd 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 
Phones: EUSton 5000. Telex No. 24264 


and Lansdowne House 
41 Water St 
CENtral 7606-8 


Birmingham 3 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 


MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


N THE COPPER & ASBESTOS WASHER CO. LTD. 
] LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 

























HABERSHON STEEL STRIP GETS OFF TO A 
CLEAN START 








Before any slab of steel is selected for hot rolling 
into Habershon strip, it is subjected to “‘wheel- 
abrating’’. This high-velocity bombardment not 
only cleans off rust and scale, but it clearly reveals 


any surface faults in the metal 





preliminary process, by which Habershon’s 


ensure thattheirstripisright—right from the start 
Habepshor 
a, CX S LOM sei 


means quality im quantity 





















HABERSHON 








& SONS LID ROTHERHAM 


Daimier 





nine hasyr 
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Don't “SCRABBLE” around for your steel stocks go in for 
CASHMORISATION and make sure that you are getting the 
best available STEEL from STOCK SERVICE 

© comprehensive stocks 


Scrabbleis o Registered 





® quick deliveries 
Trade Mark and 
appears by permission of 
J. W. Spear & Sons itd 
Enfield, Middlesex 


® rapid contact through TELEX 


CASHMORISATION is AUTOMATION in STEEL from STOCK. 











SHEETS 
ANGLES 
BARS 
PLATES 
JOIsTs 
Accredited Steel 
Sheet Company STRIP 
Stockholders of Wales 
of the Limited BRIGHT 
DRAWN 
JOHN CASHMORE LIMITED 
BARS 
GREAT BRIDGE NEWPORT 
TIPTON + STAFFS MON. STAINLESS 
Tel: TiPton 2181 7 Telex: 33169 Tel: 669416 Telex: 49248 BARS 





AND SHEETS 








